1. C. 7409 SerpremBer 1947 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
J. A. KruGc, SECRETARY 


BUREAU OF MINES 
James Boyp, DireEcToOR 


INFORMATION CIRCULAR 


GERMAN HIGH-TEMPERATURE COAL-TAR INDUSTRY 


BY 


E. O. RHODES 


ae 


This report ié one ‘of a serios “gitten by member's of the Solid Ries: 
Mission to Germany describing wartime developments in the mining, prepara- 
tion, and utilization of céal. ‘This mission was organized early in-1945 
under the auspices of the Technical Industrial Intelligence Committee, which 
cooperated with d counterpart British committee. In sane instances engi- ° 
neers fram other allied countries cooperated. _ The Solid Fuels Mission oper= 
ated under the directiam of a steering committee headed by Dr. C. J. Potter, 
Deputy Solid Fuels Administrator. The personnel of the mission consisted of 
H. F. Yancey,. in charge, J. W. Buch, Thomas Fraser, L. L. Newman, and L. D. 
Schmidt of the’ Bureau of Mines} H. H. Lowry, Director of the Coal Research 
Laboratory, Carnegie Instituts of Technology; H. J. Rose, Vice-Prusident and 
Director of Research, Bituminous Coal Research, Inc.; and F. H. Reed, Chief 
Chanist, Illinois Geological Survey. 


E. 0. Rhodes, Manager of Development, Tar and Chemical Divisicn, 
Koppers Co., Inc., while serving on a mission for the Chemical Sub-Cammitteo 
of TIIC in Europe, prepared this report on the German high-temperature coal- 
tar industry. Because of Mr. Rhodes! extensive experience in this field 
end the importance of the subject material to the coal producers and those 
utilizing coal-tar products, tho report is issued by the Bureau of Mines, 


Over 50 reports were written by the members of the Solid Fuels Mission. 
These, together. with microfilms of supporting data obtained in the course of 
the investigations, are on file at the Bureau of Mines, Washington, D. C., 
vhere they are available for examination. The Office of the Publication 
Board in the Department of Cammerco is prepared to furnish photolith copies, 
photostats, or microfilm reproductions of all declassified reports. A Bib- 
liogrephy of Scientific and Industrial Reports is issued weekly by the De- 
partment of Commerce, Office of the Publication Board, and is sold by the 
Superintendent of Documents, Government Printing Office, Washington, 25, 

D. C., Cn a subscription basis, An initial payment of $10 will provide for 
approximately 9 months, and subscribers will be notified when additimal re- 
mittanco ls necessary. All subscriptions will begin with volume l, No. 1, 
unless ordered otherwise. The bibliography covers all materials and sub- 
jects and gives instructions for obtaining the desired items. 


The reports of the Solid Fuels Mission relate to the following general 
subjects: Mining methods in the Ruhr district of Gormany with special ref- 
erence to mechanical cutting and loading equipment, pneumatic packing, and 
Diosel mine locomotives; activities of industrial research laboratories sup- 
ported by the German coal and coke industry; coal preparation in western 
Europo; low-temperature carbonization processes; metallurgical coke fram 
weakly coking coals; low-ash electrode carbon from coal; new developments 
in the production of metallurgical coke and the utilization of gas and by- 
Products; briquetting brown coal ond bituminous coal without the use of 
binders; recent engineering developments in gas turbines end steam genera- 
tors, with special reference to use of coal; German coal-fired heating and 
cooking stoves; and the commercial extraction of coal with solvents for pro- 
duction of synthetic Liquid fuels or chemical products. 
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Numerous reports on the activities of German synthetic liquid-fuels 
plants and the plants for the production of synthesis gas from solid fuels 
are available in the same office ag — solid fuels reports. 


¥t. is planned to publish “in thig series of Bureau of Mines ‘Information 
Circug.ars: the more important reports or combination of reports prepared by 
the members of the Solid Fuels. Mission. A similar series on synthetic 
eae activities is being prepared. 


$ 


“A, C, puemie, t Chief, 
Fuels and Explosives’ Branch. 
; , Bureau of Minos 
——  * | ee ig Washington, D. C. 
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i ee INTRODUCTION | 

Germany’ tg wartime coal-tar’ saaiatey had two. ‘main spencnes . which can 
best be considered, individually because’ their raw materials, ;. operations, 
and distributions yere almost. completoly sidan 


One branch, old and well-establistiea, was pice ned, almost Si tireiy: 
with processing coal tar produced by the high-temperature. carbonization. of 
caking bituminoua coal. Carbgnization was effected principally in byproduct- 
coke ovens ard to less extent in vertical, horizontal, and inclined retorts. 
The high-temporature tar wos all processed in tar-distilling plants that 
hendled high-tempereture tar almost exclusively. 
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The other branch, newly established, dealt with low-temperature tar 
that came principally fran brow coal, a small amount from noncaking bitu- 
minous coal, and very little (1.5 percent) from caking bituminous coal. 

Over 90 percent of the low-temperature tar was produced in Lurgi-Spulgas re- 
torts. The remainder came from Krupp-lurgi, Geissen, Borsig-Geissen, and 
Rolle retorts. ‘Most of the low-temperature tar went direotly to hydrogena- 
tion plants or was used, without procéssing, for fuel purposes. Only a 
anell. amount was proceésed in tar-distilling Plants, and they handled low-_ 
temperature tar exclusively.. f 
Based por quentitied of tar involved, , the two branches were about 
equal in sizé in 1943, However, they differed go much in 611 other respects - 
that they wére virtually two separate industries. Therefore , this report, _ 
which deals only with matters pertaining to the processing of high=tempera- 
ture coal tar and the use of products derived therefrom, is entitled The 
German High-Temperature Cool-Tcr Industry. 


_ PURPOSE AND SCOPE OF THE INVESTIGATION 


The folloving, report covers on investigation of the Germen high-tempor- 
ature coal-tar’ industry from September 15 and January 15, 1945. °° 


The primary purpose of the investigation was to determine to what ex- 
tent the processing of high-temperature coal tar and utilization of products 
derived therefrom advanced in Germany in the yoars immediately preceding 
and during the lest war, and to collect information concerning new or | 
improved processes or products. Such information is summarized din the fol- 
lowing portion of this report, designated Part I. 


Of secondary importance wes the collection of eaceal information and — 
data concerning German manufacturing procedures, equipment, and uses for 
high-temperature coal-tur products, oven though they might not have been — 
developed during recent years. Information of this kind is contained in 
the individual target reports that comprise Part Il. 


The quantity of high-temperature coal tar processéd annuolly in Germony 
by 56 tar plants during the period 1941-1945 was approximately two and one- 
querter million metric tans. About seventy thousand tons additional was | 
used by small roofing plents for the manufacture of saturants end coatings. — 
An appendix to this.report contains a tabulation of the tar plants, with 
the quantities of ter processed by each in 1941, 1942, and 1943. The table 
also gives the status of each in November 1944. The latter information was 
based upon observation so far as possible, but in those cases where the 
status could not be checked, the most reliable information available at tho 
time was used, 


The appendix also cmtains a table showing the origins of the tar sup- 
Plies received at the tar plants. They came from bituminous coal carbonized 
at (a) coal mines, in byproduct ovens, (b) steol works, in byproduct ovens, 
and (c) gas plants, in byproduct ovens and vertical, horizontal, and inclined 

retorts 
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All documénts collected during the investigations have been microfilmed. 
An index will be included with the indexes covering documents microfilmed at 
Griesheim by JIOA, which will be forwarded to Washington, D..C. | 


To collect.the information for this report, 40 targets were visited in 


the British, American, French, and Russian zones of occupation. 


They includ- 


ed producers and users of high-temperature coal-tar products, selling organ- 
izations, engineering companies, equipment manufacturers, and research 


organizations. 
follows this statement..- 


A list of the targets visited, with the locatia of each, 
Although it is realized that there are other tar- 


gets of each type that might have been included if time had permitted, it 
is reasonable to assume that the information received and the conclusimms 
reached from the targets actually visited can be extended to the German 
high-temperature coal-tar industry as a wore ,» a8 they reprosent the major 


portion of it. 
TARGETS VISITED 
Namo 


Gesellschaft fur Teorverwertung 
Do. 


Do. : ; . 
Rutgerswerke Aktliengeselischaft 

Do. 
Chemische Fabrik Weyl (Rutgerswerke) — 
Gelsenkirchener Bergswerks A. G., Carolinengliick 
Gelsenkirchener Bergswerks A. G., Pluto-Wilhclm 
Bergbau A. G,. ,, Ewald Konig Ludwig | 
Gutehoffnungshutte » Zeche Sterkrade 
Teordestillation Mathias Stinnes 
Hanseatische Tecerproducten Fabrik, Haltermarin & Co. 
Aktiengesellschaft Johannes Josorich 
Binne und Sohn 
Nord Deutsche Kohlen und Cokes Werke Ae Ge 
Dr. F. Raschig G.m.b.H. 
Dr. F. Raschig G.m.b.H., Zweiniederlassung 
Teerdestillation Stuttgart _ 
Ehano Asphalt-Werke Aktiengesollschaft 
Emschergenossenschaft : 
Lothringen Bergbau Aktiengosellischat t 
Verkaufvereinigung fur Teererzeugnisse 
Mannesmannrohrenwerke, Konigen Elizabeth mine 
Heinrich Koppers G.m.b.H. 
Dr. C. Otto & Co. 
Firma Carl Still 
Didier Werke A. G, 
Schumachersche Fabrik | i. 
Aktiengesellscheft der Kohlenwertstoff-Verbande 
Phenol Verband 
Verkaufsvoreinigung fur Teorerzeugnisse 
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Location 


Duisburg-Meiderich 
Castrop-Rauxel 
Bochum-Gerthe 
Castrop-Rauxel 
Berlin 
Mannheim-Waldhof 
Bochum 
Wanne-Eickel 
Herten 
Oberhausen-Sterkrade 
Essen-Karnap 
Hamburg 

Hamburg 
Hamburg-Pinneberg 
Hamburg-Freihafen 
Ludwigshafen 
Bochum-Langendreer 
Stuttgart — 
Hamburg-Harbourg 
Essen 
Bochum-Lothringen 
Castrop-Rauxel 
Essen-Frillendorf 
Essen 
Bochum-DahlLhausen 
Recklinghausen 
Borlin-Wilmersdorf 
Bietingheim © 

Bochum 

Berlin 

Berlin 
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Name a oe Location 

I. G. Farbenindustrie | Ludwigshafen 

Do. - Uerdingen 

Do. . Schkopau 
Chemischo Werke’ Albert _.- Wiesbaden-Biebrich 
Deutsche Gasrusswerke, GmbH. | BY Dortmund 
Rubrol, G.m.b.H. 8 Bottrop 
Rubrchemie Sterkrade-Holten 
Gasinstitut der Technische Hochschule Karlsruhe 
Kaiser Wilhelm Institut fur Kohlenforschung | Mulhein 

= r 


RECENT ADVANCES IN GERMANY IN THE PROCESSING OF HIGH=TEMPERATURE 
COAL TAR AND USE OF PRODUCTS OBTAINED THEREFROM a 


Summary 


In the years immediately preceding and during the last war, Germany's 
need for fuel oils, especially for the navy, motor fuels for Diesel and 
gasoline engines, and briquette fucls for transportation and industrial 
heating purposes caused the old and well-established branch of the German 
coal-tar industry that deals with the processing of high-temperature coal 
tar to make an extraordinary effort to produce maximum quantities of fuel 
oils, oils, and pitch for the hydrogenation plants, pitch-for-fuel bri- 
quettes, and pitch and pitch coke for carbon electrodes. Such peacetime 
activities as the manufacture of creosote for wood preservation and refined 
tars for road coristruction were abandoned almost completely. Few changes 
in manufacturing procedures or equipment were made at the tar plants, and 
such changes as were made resulted largely from the increased production of 
fuel oils, hard pitches ‘ and pitch coke brought about by the war. 


In this summary, edvances in cquipment, methods ’ products, ona uses of 
products that have taken place within the pest 10 years in the. high-tempera- 
ture coal-tar industry of Germany are enumerated and discussed briefly. 

Most of the items mentioned are discussed in greater detedl in the indivi- 
dual target reports, which follow this summary. Some of them are discussed 
in greater detail in reports submitted by other investigators. Reference 
is made to any such reports poche possible. 


New or Improved Tar-Plant Equi t 


Tar Stills oe oH 

Probably the most important improvement made in any of the German tar 
Plants was the installation of a cotinuous tar still of sanewhat novel de- 
sign at the Duisburg Meiderich plant of Gesellschaft fur. Teerverwertung. 
Prior to the installation of that unit, this company, the largest tar-dis- 
tilling organization in Germany, had used mly batch stills in all of its 
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plents. In fact, tar distillation in virtually all of the German plants 

is carried on in batch distilling equipment, and installation of the new 

still by Gesellschaft flr Teerverwertung was more significant and notice- 
able on that account. ° 


far stile, general. - The verious types of batch: stills ‘used ° 

in Germany are illustrated in figure 1. Vertical pot type stills without - 
colums (Teerverwertung, Meiderich) predaminate. Teerverwertung, Rauxel, 
the largest tar plant from the standpoint of volume of tar distilled, and 7 
others, use horizontal stills (without columns ) heated through two ‘large. 
tubes. At least one plant (Carclinenglick) uses horizontal stills ‘like 
those at Rauxel, connected to offset fractionating colums. Carolincn- 
gluck and most of the other tar Plants use vertical stills with offset 
fractionating: colums.for the redistillation of oils.. Only. me company, . 

tgerswerke, uses vertical stills with colume mounted directly oi top. 
Most of its plants are provided with installations of that kind. All the 
different types of batch stills mentioned above are operated under vacuum, 
usually about 600 to 650 m. of mercury.” 


Continuous: tar etills are ‘used in only a few of the high-temperature | 
tar-distilling plants in Germany. Installation of. the Koppers atmospheric - 
type, illustrated schematically by figure 2, are used by Nord Deutsche a 
Kohlen ‘und Cokes Werke, A.G., at Homburg, and by R&chling'sche Eisen und’ 
Stehlwerke, Gom.b.H., at Valklingen, Saar. The largest. installation of this 
type: is: at Mahrisch Ostrau in Tschechoslowakel,. The Ludwigshafen plant of 
Dr. F. Raschig, G.m.b.H., uses a Raschig continuous vacuum still arranged ° 
as ahow in enon 3-. I is the only installation of this ‘type in iad 

“For couparison with the spare ientiaiet systems , the arrangement: of 
the new continuous vacuum still of Gesellschaft cole: tease eee 
Dusobure Metdertch is shown schematically in figure 4. 


. G.f.T, continuous tar still. - In principle, 4s: G.f.3. ‘gti. is 
similar to other continuous stills employing pipe heaters. with frection- 
ating columns operating in series, but it aiffers from them principally in’ 
the use of vecuum rather then atmospheric pressure in the. vaporizing and 
fractioating colums. Coal tar dehydrated in other equipment is heated 

in a pipe heater under pressure, released through a constricting cock’ into 
a cast-iron, vacuum flash chamber, where the pitch is separated from the — 
vapors. The briquette pitch flows dy gravity through a pitch-to-tar heat’. 
enchanger to « pitch receiver. The vapors pass fram the flash chamber 
Successively through three steel columns packed with Reschig rings, 

through a final condenser, and through two scrubbers ahead of the vacuum, 
pump. From the three columns and final condenser are discharged, by grav- 
ity, through barometric legs, Sap cene oil, Recaiea wash oil, aes 
lene. oll, and carbolic oil. | 


in ‘addition to. the use’ of. ‘vacuum in .the. solumis ‘other items: of 
interest in this: installation are the location of the: ges burners in ae 
floor of the pipe heater: instead of -in' the usual.position at one side, 
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constricting or pressure-reducing cock between the pipe heater and the 

flesh chamber; iron Raschig rings in the upper part of, the flash chamber 

to protect subsequent steel parts of the equipment against corrosion, a 
unique method for distributing the reflux from the dephlegmator onto the 
packing in each column, using o distributing trough with slots in the sides 
to couse the reflux to foll mto the packing in two concentric and virtually 
continuous circles. | : 


Sane of the advantages claimed for this new installation by Gesell- 
schaft fiir Teerverwertung ere: a, 


1. A heat consumption below all Imown values. 
2. A greater yield of oil (about 3 to 9 percent)... 
3. Control of all corrosion influences. . 
4, Avoidance of coke formation in the heating tubes.. 


Hord-Pitch Manufacture 


During recent years the use of hard pitch for pitch coke and plastic 
compounds created a demand for hard pitch in Germany that did not exist 
before to any considerable extent. To meot this demand, soveral of the 
German tar plants installed special cquipment for the purpose. Others, 
particularly Riltgerswerke and Pluto-Wilhelm, made the hard pitch in the 
étills ordinarily used for the production of briquette pitch. 


Gesellschaft fiir Teerverwertung, Duisburg-Meiderich. - At Castrop- 
Rauxel, Gesellschaft fiir Teerverwortung installed seven vertical y 50-ton 
stills for hard-pitch manufacture. They were gas-heated, operated under : 
vacuum, ond provided with pipes running to the bottom of each still for 
the introduction of air. Briquette pitch made in other stills was trans-. 
ferred to the hard-pitch stills, where distillation was continued under 
vacuum ond with agitation by air drawn into the stills by vacuum. When 
the desired softening point of 150°C. was reached, at which time the tan- 
perature of the pitch was 380°9-390°C., the pitch was dropped into transfer 
tanks. From these it was trensferred by suction into insulated tenk cars, 
which transported it in liquid form to the pitch coke plant. _ 


Ewald-KOnig Ludwig. - Bergbau A.G., Ewald-KOnig Ludwig installed 
two 3-ton vertical, gas-fired stills ‘especially for hard-pitch manufacture. 
Also, on older 50-ton still wos sometimes used for the same purpose. Bri- 
quette pitch made in horizontal stills was transferred to the hard-pitch 
stills and blown with cambustion gases heated by a direct flame. The com- 
bustion gases were introduced into the still under 4 to 5 atmospheres 
Pressure through a distributing pipe. On occasions tar was distilled to 
briquette pitch with vacuum in the 50-ton vertical still, and then the 
distillation was carried to hard pitch in the same still in the menner 
described above. . 


Gesellschaft fiir Teerverwertung, Bochum-Gerthe. - For several 
years Gesellschaft flr Teerverwertung at Bochum-Gerthe hes used a method of 
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hard-pitch manufacture similar to the one described above.. Hot oambustion 
gases entered a vertical tambustion chember, inta which gas wes introduced 
without additional air. Combustion of the gis with the oxygen contained. — 
in the canbustion gas‘ rendered the latter oxygen-free ond at the same time‘ 
raised its temperature to 600°C. The hot combustion gases were then draw > 
by suction. through hot briquette pitch contained in two 50-ton stills — , 
until the temperature of the pitch was about 380°C. and softening point-’ 
about 150°C. The daily capacity of euch still was about 25 tons of hard 
pitch. ”. Peake, ? 37 wo, Se: ee ph PREY nies, aes ee 
Rutgerswerke A.G., Castrop-Rauxel. - At Rauxel, Rutgerswerke A.G. 
made hard pitch from briquette pitch in. the same stills in which:the bri- 
quette pitch was produced. Continued heating with vacuum and stcam but 
without air blowing was employed. However, Riltgerawerke has.a.spscial: in~ 
stallation ot this plant for préducing extra hard pitch used .for meking 
Plastix. The installation consists of an oxidizing still of 100 tons 
capacity heated with gos by icrge ring burners under the concave bottom of . 
the still. Both cir and steom can be introduced into the otill through 
distributors provided for that purposo. Vapors fraa the still cre cone- 
densed by a water-cooled oes os . moe 


A siniees of 70 to 80 tons of. molten briquette pitch is ee eee to . 
this equipment from the tar stills. It is.thon heated by the ring. burners: 
to 2909-300°C. . Air blowing is started, and some steam is admitted at the - 
same tine. The quentity of air used for blowing the pitch is about 400 to 
600 cubic meters per hour. ‘It not only serves to oxidize the’ briquette 
pitch but also provides intense agitation: of the entire contents of: the 
still. Throughout the. blowing period. the temperature is kept 2t:550°C. or 
above by means of the ring burners. The desired softening point of 180°: 
to 200°C. is reached in about 10 to 14 hours.. The amount of distilicte 
removed is about 5 to 10 percent. To make Plastix, the purpose of which 
is explained in.a later portion of this summary, the high softening-point .. 
pitoh is fluxed with filtered high-boiling tar oils to the desired fineal 
softening aaa > ugually between ‘38 and ' se 


Giaische Betricbe Pluto-Wilhelm, * This écnpany esis herd pitch” 
for use in the manufacture of Plastix but did not employ speciol equipment 
for the purpose... Distillation was.ccrried all the eed to hard pee in 
vertical etilis: With heat ond vacuum ae , 


Piteh-oal ing Equipment : 


Due primarily to. the production of high: softening point Pitch in: 
Germony for the manufacture of pitch coke, aonsiderable attention hae been :- 
@iven during the past few years: to tho development of improved nethods of- 
cooling pitch. Special equipment was installed at same of the: = plants * 
for this purpose. 


Prior to 1938, .very little hard pitch was made in Germany ond gael 
briquette pitch, the principal residual product, of the tar ‘industry. ; 
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cooled in open bays, in stationary steel pans usually mounted above rail- 
road tracks, or in split. molds. In at least two plants steel pans were 

used that could be tilted to dump the contents into cars or car-loading 
equipment. All of these methods were intermittent, and the tar distillers 
wished to use continuous ‘methods, especially for the cooling of high soften- 
ing point pitch. . Various methods developed ror ae purpose are aeechyer 
in the following paragraphs + ° 


Gelsenkirchen Mining Co., Carol inengiici — - One of the 
nost interesting methods of cooling pitch was developed at the. Carolinen- 
gluck plant of the Gelsenkirchen Mining Co. The equipment used in this . 
process consisted of a horizontal tank, with valve-actuated openings on 
the bottam, mounted above an open rectangular tank with a hopper pottom. 
A screw conveyor was niounted in a trough in the lower portion of the hopper 
bottam of the rectangular tank, A bucket elevator with perforated buckets 
was mounted in an inclined position @m one end ‘of the rectangular tank. 
This equipment was used in the following manner: Pitch having a softening 
point above 160°C. was cooled in an overhead tank until its temperature 
was below 300°C. It was then run by gravity into the horizontal tank 
equipped with valve-actuated openings, and by means of the latter was | 
dropped in small streams into water contained in the rectangular tank. . 
The streams of pitch solidified while dropping through the water and broke 
into ‘small rodlike pieces when they reached the screw conveyor. The pieces . 
of solid pitch were then moved to the end of the tank by the screw conveyor 
and delivered into the bucket elevator. By means of the latter they were 
carried above the level of the water in the tank and discharged into a 
railway car. This method was said py the inventor, Mr. Georg. Spéckhardt 
of Carolinengifick, to be satisfactory for.the cooling of briquette pitch 
as well as hard pitch. However; >» when cooling briquette pitch, the temper- 
ature before entering the water should be not higher than 150°C. German 


patent No. 743678, covering this process » was issued to Mr. Speckhardt on 
May 12, 1943, 


Bergbau A.G. eae Ludvig. - Another interesting pitch- 
cooling device waS installod at the Ewald-Kénig Ludwig plant of Bergbau 
A.G. et Herten near Recklinghausen. It consisted of a rotating stecl 
drum or cylinder about 20 fect long and 2 feet in diameter. The surface 
of the drum was divided into shallow troughs about 4 inches wide-and 1/2 
inch deep by narrow ribs spaced about 4 inches apart. On one side of the 
drum, a short distance below the top, a water-distributing manifold sprayed 
water anto the surface betwem the ribs that comprised the side walls of 
the shallow troughs. A pitch-distributing manifold flowed liquid high 
softening-point pitch onto the films of water in the troughs. The films 
of pitch were cooled by the underlying films of water and by overlying air 
ag the rotating drum carried the pitch films over the top and down the | 
Other side. While the pitch films wore moving downward with the rotation 
of the cylinder, scrapers removed them from the drum and discharged then 
into sloping metal troughs, in thé bottoms of which water was running. 

The pitch films, which werc plastic whon leaving the drum, wore cooled 
further by the water in the sloping troughs and conveyed by it to a grating 
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made..of steel rods , set close together, which papapated the water from the 
solidified pitch. The water foll through the grating into a tank, from — 
which it was returned to the drum, and the solidified pitch fel] onto e 
conveyor, which transported it to a car. The pitch arrived at the car in 
the form of small thin plates, This installation was said to have had a 
capacity of 20 tons of high softening-point pitch per hour. So far, it. 
has been used oly for cooling high softening point pitch, but tests are 
said to have indicated that it could be used Or pea aueere pitch as well 
by making only minor changes. = 


 G.£.T., Corolinengifick and Ruhril Gum batins Endless, dnclinea 
conveyors were used by Gesellschaft Teerverwertung at Rauxel and Gerthe 
and by the Cerolinengilick tar-distilling plant for cooling high softening- 
point pitch. Also, the same type of device was used by Ruhrél A.G. for 
cooling a pitch residue (softening point 200°C.) from the distillation of 
filtered coal extract. These inclined conveyors were made of overlapping 
steel plates. The liquid pitch was flowed onto tha conveyor at its lower 
end and solidified, with or without the aid of water sprays, as the con- 
veyor moved to the upper end of the incline. There the pitch discharged, 
in the form of thin plutes, into a railway car. The conveyor then returned 
to the lower end of the incline, In the case of Rubrdl installatian, the 
steel conveyor passed through water to cool the conveyor plates completely 
before more of the molten pitch was SPREL ete: 


Two conveyors of this type were used by Gesellschaft flr Tcerverwer- 
tung ot Rauxel. ‘The capacity of one was 50 tons (metric) per day and the 
capacity or the other was 200 tons per day, At the Gerthe plant of the 
same company, the capacity of the inclined conveyor was 50 tons per.day. 
Pitch coolers of this type wore not satisfactory for cooling briquette pitch, 
and when used on high softening-point pitch they were said to ae ex- 
cessive maintenance, 


Riitgerewerke A.G., Castrop-Rauxel and ee - Rit- 
gerswerke A.G. at Rauxel tried various methods of cooling pitch. One method, 


used only for the cooling of high softening-point pitch, consisted in flow- 
ing the liquid pitch in thin streams into water flowing in inclined shallow 
troughs. The streams of pitch were solidified. into rods by. the water and 
were carried to the lower ends of the troughs, where they were separated 
from the water by a grating made of iron bars set close together. From 
the grating the rods of pitch dropped into a reilway car, and the water 
dropped through the grating into u tank, from which 1t was returned to the 
upper ends of the inclined troughs, The capacity of the Rauxel instella- 
tion was said to be 170, to 240 tons of pitch per day. 


Another installation of the same type was ‘used at the Gutehoffmung- 
‘shutte tar plent, At this installation the high softening-point pitch to 
be cooled was pre-cooled to about 250°C, .It then entered a horizontal 
manifold 80 mm. in diameter and emerged fram the bottom of the manifold 
through 25 nipples with 10 to 12 mm. openings. 
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The streams of pitch dropped fram the nipples onto water flowing in 
e5 troughs each 7 m. long and about 100 mm. wide. The temperature of the 
water was about 40°C. The water and pitch were separated at the ends of 
the troughs’ by a grating which discharged the rods of pitch into a railway | 
car and the water into e recirculating tank. The capacity of this installa- 
tion’ was said to be about 100 tons per day of hard pitch. The quantity of 
water recirculated wag 25 to 30 cubic neters per hour, : 


Another system of pitch cooling was being developed by Ritgersworke 
at Rauxel especially for the cooling of briquette pitch. Insufficient 
tests were made to cstablish its capacity or suitability for this purpose. 
in this system, molten briquotte pitch flowed fran a wide, flat. nozzle onto 
the surface of water flowing in a slightly inclined trough 60 meters long 
and ebout 25 centimeters wide. The thin ribbon of pitch leaving the end 
of the nozzle floated om the surface of the water for several meters. It 
wes cooled by the water fran below and air from above to the point where 
no water would be occluded when the pitch became submerged. On reaching 
the end of the 60-meter inclined trough, the pitch and water were sepa- 
rated by an inclined grating y which discharged the pitch into ao roilway 
car and’ the water into’ a recirculating tank. 


The two methods of cooling pitch described above were patented in 
Germeny by ai staeidaiaa A.Ge in 1940 end 1943, respectively. 


Anthracene Resear uipment 


During the war most of the German tar plants recovered e« product called 
"onthracene riickstand" or anthracene residue by the crystallization and 
filtration of anthracene oil. In the past it has been customary to cool 
the anthracene ofl in shallow. pans with occasional stirring by hand and 
then to filter the crystalline slurry through shallow vacuum filter pans. 
The onthracene residue was ramoved from the vacuum pans by hand. In some 
plonts, centrifuges were used in place of or in addition to the vacuum fil- 
ters, cnd sometimes plate and frame filter presses were used. In each of 
these ceses, the anthracene residue when shipped to carbon black factories 
contained appreciable quantities of enthracene oil. Because the latter 
wes in great demand for hydrogenation, fuel-oil, and fluxing purposes, and be- 
couse it had o higher sales value thon the anthracene residuc, attempts were 
made to lower the oil content of the anthracene residue to ao minimum. Spe- 
cial equipment for this purpose was installed by Gesellschaft filr Teerver- 
wertung at Meiderich in the following manner: 


Gesellschaft filr Teorverwertung, Meiderich. - Twenty water-cooled 
vertical crystallizers are mounted above five vertical besket centrifuges 


arrenged to discharge the anthrecene residue onto conveyors , which transfer 
it directly into open cars. — 


Each crystellizer is charged with 12 cubic meters of anthracene oil at 
G0°C, Cooling is then cffected by water from the canal circulated through 
Jackets surrounding each crystallizer. The oil is agitated continuously by 
a stirrer having vertical paddles close to the side walls of the crystallizers. 
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The agitators are driven by.qverhead motors. Cooling to approximately 1/°C. 
requires about 1-1/2 days per charge. .The crystalline slurry is dropped by 
gravity into a oentrifuge;.and the cake is whizzed for.5 to 15 minutes, de- 
pending. on the quality. of the anthracene oil charged to the crystallizer. 
The baskets in the centrifuges ore 2 meters in diameter. They are made of 
phosphor bronze, Normally, the capacity of each centrifuge is ebout &0 tons 
of slurry per 2k hours.. Anthrecone residue produced in this manner contains 
only 2 to 3 percent of anthracene oil. The anthracene content is 20 to 25 
percent, | ‘The ian i oil, remains onveral free at 0°C. 


Tar-Acid witenetine: ul ent 


‘Only a fow of the evens tar cnlents are equipped for tar acid refining. 
During the war those plants received the crude tar acids from all of the 
others in the form of tar acid oils, crude tar ecids, or phenolates and 
processed them to recover refined phenol and cresols. At most of the tar 
plants where tor acids were extracted, simple batch extracting equipment 
was used. However, at the Ludwigshafen plant of Dr. F. Raschig G.m.b.H., 
counterourrent extraction in ao towcr. pecked with Raschig rings, started 
soverul years before, was continued, and a new method was developed at the 
Carolinengllick plant of the Gelsenkirchen Mining Co. i 


Corolinengliick. - The: method developed by Carolinongllick patented 
in 1943 by Georg Speckhardt, involved the use of two cone-bottam tanks of 
20 mm. capacity, each with pipes running to the bottans of the cones and 
terminating in eprinkler heads with holes not larger than 10 m. To use 


‘this equipment, each cone-bottan tenk was partly filled with 20 percent 


~ 


caustic-soda solution. Tho tar-acid oil was then pumped slowly into one : 

of ‘the tanks.throvgh tho distributor near the bottam of the cone » ond the 
oil, efter bubbling up through the caustic-soda solution, flowed out of 

the tank and was pumped into the second tank, whore the process was repeated, 
When the caustic solution in the first tan decane Saturated with tar acids, 
the process was stopped.and the phenolate wos withdrawn from the tank and 
replaced by fresh caustic-soda solution. The flow of the oil was then re- 
versed, passing first. through ‘the tank containing partly saturated caustic 
end then through.the tank containing fresh caustic solution. If preferred, 
one cone-bottom “enk anevead: ae ie may be used for carrying out this process. 


According to Mr. Speckhardt ,. the use of the above-described method of 
removing phenols. from tar acid oils tends to avoid emulsion difficulties, 
which are sometimes encountered when countercurrent flow of both caustic 


oe oil is a a 


- Yew or Increased ieee of Pitches and Tar Oils 


mlosercic Coke Manufacture 


Lothringen Bergbau Aktiengosellachaft. - One of Germany's greatest 


war needs was pure cerbon for electrodes used in the production of alwmimun, 


As.early as 1936, a-plant.had been installed at Bochum-Lothringen by Loth- 


ringen Bergbau Aktiengesellschaft to make electrode coke from hard pitch 
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(150°C, K.S.). The pie consisted of > 65. retiaiteny, , gas-heated, sole-fluc . 
ovens 1.5 m. wide by 10 m, long, a mechanical pusher, & quenching and cool- . 
ing pletform level with the oven floors, and ennee vertical stilis for the 
redistillatio of pitch distillate. .- ee 


This plant was operated as follows: 14 tons of. crushed or. flaked hard 
pitch was charged into an oven from the top, and the pitch was distilled by 
heat from sole flues supplemented by cambustion, inside the ovens, of gas 
fran the pitch coke battery during the letter part of the coking cycle. It 
wes necessary to supplement the hoat from the sole flues in this manner in 
order to reduce the volatile matter of the coke below 1.0 percent. At the 
end of the coking cycle, the luted doors were raised and the coke was pushed 
onto the cooling and quenching platfoym, where it was quenched with a mini- 
mum enous of weter applied by hand, It was then Loaded by hand. into Cars. 


Distillate fron the ovens, amounting to about 15 ‘percent of the shares y 
wos redistilled to briquette pitch in vertical stills with vocuum and ges 
heating. The briquette pitch was then transferred to another vortical 
still, where it was blown with hot inert gascs until a softening point of 
150°C, was roached. The herd pitch -so mado was then added.to hard pitch 
from the tar plents and charged into the pitch coke ovens.. The distillate 
produced during the blowing operation went to hydrogenation plants, The. © 
inert gas used for blowing. the pitch distillate to herd pitch was made by 
burning © small amount of coke-oven gs in hot stack gases from the pitch 
coke plant. This was.done in a small verraces combustion chamber loccted 
beside the blowing stills, 


The capacity of the Lothringen pitch coke isaea was about 200 tons of 
pitch coke per day, It operated throughout the war and suffered only minor 
damage from air raids. 


 Yerkaufavereinigung fir Toererzeugnisse; Raixel. - Tn’ 1939 , a new 


pitch coke plant was built to supplement the output of The Lothringen plant. 
The new plant was erected for Vorkoufsvereinigung fiir Teererzougnisse at | 
Castrop-Rauxel near the tar-distilling plant of Goselischaft fur Teorverwer= 
tung, The latter concern operated the pitch coke plant andi supplied much 
of the hard pitch used in its opcration. Ths herd pitch was made by blow- 
ing briquette pitch with air in the menner previously described, 


The Rauxel pitoh coke plent consisted of 20 silica-lined, Koppers, re- 
generative, byproduct ovens separated into four blocks of five ovons each 
by concrete pinion walls... The ovens were 11,800 mm. long, 3,000 ma. high, 
and 450 mm. wide (average width). ‘The ovens were cherged with liquid, high 
softening-point pitch (150°C.) from six gas-heated, vertical charging tanks 
with internel circulating pumps. One charging tank was used for each block 
of five ovens, and two were held as speres. The liquid pitch was circulated 
by the pumps in the charging tanks through pipe loops running over the ovens 
and beck to the charging tanks. To charge an oven, pitch flowed from the 
circuleting loop ee a nozzle ane Hens through one cf the charging-hole 
COVOFS « 3 
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‘Three hours were required to charge an oven with 9. (metric) tong of 
pitch. During~ a. part. of. ‘this charging period « mixture of preheated oven . 
gas and superheated steam was introduced into the top. of the oven to mini- 
mize cracking of the pitch gas and vapors. - The over-all oven time for.dne 
charge of pitch was about 22 hours. The coke was pushed from the oven in- 
to a quencher cary -and-was discharged from the latter onto .a loading wharf. 
To avoid the use of an excessive amount of water in the quenching operation, 
@ cover. on the quencher car was lowered into position after the necessary :.: 
amount of water: had been applied to the coke. .Quenching was then. effected.’ 
ae ae | py. the aveee formed by evaporation of. me tees waver” 

. The vapors from ae ovens passed through electrical species tatoras 
indirect caolers, , and direct coolers to remove the pitch distillate. . The. 
noncondensable gas was pumped to gas holders. . The pitch distillate. was . . 
shipped to Hamburg for the manufacture of a road binder (Ebano Spezial- 
bindemittel), and the gas was used for heating and purging. the ovens, for 
prevarming the oven: doors,; heating the charging wank 9. ond  . of 
steam for the pitch-coke plant.- 

In 1943 oa second battery of 30° ovens was installed seealy like se 
in line with the first battery. Operation of the new battery: began in. 
November of that year. The primary purpose of this, second battery was not, 
to double’ the capacity .of the plant but to- insure uninterrupted. Operation .. 
at the. full capacity of one. battery. if part or all of the caret of |: 
either battery should be. ost for any. reason. ae: eee 

During the period between December 1939 and Teneey 1, ; oo ; this 
plant produced 342,000 tons .of pitch.coke. The pitch-coke plant suffered 
considerable damage by pombing. One block of five ovens received a.diréect 
hit, and during the last month of the war the equipment was heavily damaged. 
by artillery. 


~Ranrt ¢ Gomi HY Bottrop-Wolhéim. “2 $0 great ‘was Goran é need. 
for pure earben for electrode manufacture that other sources, in addition .. 
to the. two+pitch:coke plants described above, were sought. :At..the Bottrop- 
Welheim plant: of Ruhr§l G.m.b.H., a process was employed that produced . 
electrode, coke, with an. unusually low,ash content (0.10 to 0.15 percent). 
For this reegon, it commanded.a somewhat higher price than the cokes: from - 
meee Sources. 


eos 


“The: proves ‘aiecuased at Venzeh Dy Lowry aa Rose in C. I. 0. Se en 
Item’ No, .30,"File No. -XXX1-27, consisted in (1) digesting bituminous coal | 
at. about ‘4oasc.. sunder.100 to 150 atmospheres pressure in-middle o1l fran 
the liquid-phase hydrogenation of a 70/30 mixture of briquette pitch and 
coal-tar oil; (2) filtering the digestion product through: special ceramio - 
filters .t about’'150°C, and undcr.4 to 6 atmospheres -préssure to’ remove 
ash: and carbonaceéus. material not dissolved by the extracting medium; (3) « 
distillation of. the..filtrate ‘to. cbtain ‘the coal ‘extract (softening ‘point «: 
210°9-220°C.) and::to obtain 4:-distillete for gas-phase’ hydrdgenation and 
re-use as extracting medium; (4) cooling of the coal extract on an endless : 
steel conveyor; and (5) carbonization of the solid coal extract in byproduct 
coke ovens to obtain aovepen coke of suitable quality for carbon prvonnoee 
manufacture. | 
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Zeche Carl Alexander, Baesweiler, near Alsdorf. - Another source 
of material for the production of carbon electrodes was the Carl. Alexander 
plant at Baesweiler, where specially selected bituminous coking coal of 
low ash content, after screening and preflotation, was subjected to four. 
successive flotations, using beechwood tar oil as the flotation reagent. 
The final froth fram, the flotatim process want to carbon-lined, concrete 
tanks, where it was extracted with a solution containing 100 parts water, 
2 parts hydrochloric acid, and 1 part hydrofluoric acid. The ratio of 
acid solution to coal in the extraction process was 2:1. The esh content 
of the coal was reduced in this manner to 0.5 percent. After extracted — 
osal had been recovered from the acid solution by filtration, weshed with 
water, again filtered, and dried, it was carbonized in byproduct coke 
ovens without tho admixture of pitch or other binding. materials. 


The amount of clean conl made at this plont for electrode coke produc- 
tion was about 6,000 tons per month. The process has been described in 
greater detail in FIAT Final Report No. 634, pago 42, by Fraser and Driessen.. 


Monnesmannrohrenwerke, Zeche Kenigen Elizabeth, Essen. - Another 
coal-cleaning process for making row materiel suiteblo for carbon electrode 


coko manufacture was under development at the Kinigin Elisabeth plant of 
Monnesmonnrohrenwerke A.G. necr Essen. It also has been described by Fra- 
ser end Driessen in FIAT Final Report 634, page 48. This process consisted 
in picking, crushing, ond dedusting bituminous coal from the Finefrau sean, 
followed by laminar separation (7-1/2 tons per hour) in a Vogel-Leminar- 
strcm wesher using « suspension of magnetite in weter as the separcting 
medium. The cleanest coal from this operation (5 to 6 tons per hour) con- 
tained about 1.2 percent ash. After rinsing.on oa horizontal Schieferstein 
resonance screen and recovery of the suspension medium by magnetic separe- 
tion, the coal was milled.in e« ball mill in closed circuit with a rake 
classifier end the fines from this operation went to flotation coélls, the 
flotation froth was broken and dewatered, and the "purest coal" was shipped 
to coke plants, where it was mixed with 30 percent hard pitch (150°C.) and 
ccrbonized in byproduct coke ovens. The ash content of the "purest coal" 
was about 0.5 to 0.7 percent. ' 


Another system of cleaning coal from the Finefrau seam for use in car- 
bon electrode munufacture was under development at Kimigin Elisabeth. It 
involved the use of a Bittner dryor and electrostatic separation. The 
equipment wes not ready for trial before the war ended. 


Special Pitch Compounds 


Interest in special pitch campounds of the type called Plestix in- 
creased somewhat during the war. This was due in part to tho almost can- 
plete lack of asphalt (bitumen) for those purposes for which it had previ- 
ously been employed, such as paving, ECOTARE: flooring, waterproofing, 
insulating, and pipe-line protectian. 
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Plastix were ‘made by flaxitie’ coal- tar veanes having acetening points 
above 100°C. (K.S.) with high-boiling distillates or combinations. of dis- 
tillates, suchas filtered anthracene oil, oils recovered, ‘in distilling 
briquette pitch to hard pitch, and oil of the type used for the recovery 
of light oils at coke plants (wash O11). These- hard pitch-heavy oil mix- 
tures have better temperature-viscosity relationships than straight dis- 
tilled coal-tar pitches and are therefore better suited to uses requiring 
resistance to flow at.elevated atmospheric temperatures or leas brittleness 
at low temperatures. This characteristic is indicated, in German practice, 
by the spread between the softening point (Kramer-Sarnow) and the breaking 
point as determinéd by the Fraas test. According to éne menufacturer of. 
Plastix, the ‘spread between softening point and breaking point should be at 
least 40°C, — 


: Ritgerswerke A. Ge. - Rauxel. -.The method used by silccsneweiec. A.G. 
fou producing Plastix has been mentioned above under hard-pitch production. 
Briefly, it consista in charging 70 to 80 tons of soft pitch into the spe- 
cial Plastix-making equipment, heating the pitch to 290° to 300°C, then 
blowing with-approximately 400 to 600 cu.m. of air per hour, and a small 
amount of steam with continued heating until the desired softening point, of 
180°-200°C. is reached.. At that time -the temperature of the pitch shoulda 
be at least 350°C. The time required for the blowing operation is about 10 
to 14 hours. The high softening point pitch: is fluxed to the desired. final 
softening point, generally between 38° and 60°C., with filtered anthracene 
oil or, preferably, with a mixture of oils containing about 70 percent of 
anthracene oil having a distilling range of. 350° to 450°C. and free from 
crystalline solids, and 30 percent of wash oil with a ‘distilling range of 
250° to 3209C., also free from crystalline material: For certain grades of 
Plastix, such a mixture of oils and the high sof tening-point pitch are mixed 
in ‘Spproximately equel quantitics. x 


Pluto-Wilhelm, Wanne-Rickel. ~ To a considerable extent, Chemical 
Works: Pluto-Wilhelm, of the Gelsenkirchen Mining Co., specializes in making 
special pitch compounds of the type called Plastdix. Coal tar is distilled, 
with vacuum, to softening points above 100°C. The hard pitch is fluxed 
with a mixture of heavy anthracene oil distilling about 270°C., end the . 
fraction of 011 recovered fran tar on distilling briquette pitch to hard: 
pitch. Various proportions of pitch and oil mixtures are used for ‘aifferent 
purposes. A base containing 56 percent hard pitch and 44 percent of the oil 
mixture is used in making fillod. canpounds in which the filler is. stone 
dust, talc, asbestos fines, fly ash, or slag wool. The same base also is 
Pluxed with volatile solvents for cold eppe cette purposes. 


Gesellschaft fir Teorverwertung; Reuxel. - At Rauxel, Gesellschatt 
fur Tecrerzeugnisse made Plastix by fluxing hard pitch with hard-pitch adis-—_ 


tillate in a 36 cubic-meter, steam-heated tank using air for agitation. 


Some other German tar plants in addition to those mentioned above make 
pitch compounds of the Plastix type for roofing, waterproofing, pipe coat- 
ing, joint filling, and other purposes for which pitches having improved 
thermal characteristics are desired. 
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The construction of new roads in Germany was abandoned almost canpletely 
during the war. Such road tars as were made principally for maintenance 
purposes were mostly of the types developed ond standardized in prewar years. 
However, a special type of road tar was made by one company in substantial 
quantities as the result of oases aa brought about by war conditions. 


Ebano Asphalt Werke Aktiengosellschaft. - ~ Ebano- Asphalt-Werke | 
Aktiengesellschaft | at Hamburg-Harburg, when it could no longer supply asphalt 
for paving purposes, was asked by the German Government to make a compound 
suitable for such use fram stocks of briquette pitch, hard-pitch distillate, 
and pitch-coke distillate that were available at the time. The hard-pitch | 
distillate was the oil produced in distilling briquette pitch to hard pitch ’ 
and ‘the pitch-coke distillate came rom the Rauxel pitch-coke plant. : 


A mixture, called "Ebano Spezialbindemittel ,” was made , which at first. 
contained no asphalt. -Leter, asphalt from oil distillation in Roumania was 
added when supplies of that material became available. Following are the > 
percentage compositions of typical mixtures prepared in 19h, »- 42, B , and : 
4h, The ee made aro. erase given’ in the table. 


| 19h gh 19h5 igh 
Hard~pitch distillate ecercceves 55. 1 b) «2 LQ. 20.5 


3 
Pitch-coke distillate cesccocecss 326 2 : 39. 5 “s 29.4 11.9 
Soft pitch, 409-50° eodecceonero 16, 6 4AL5 16.1 _ 17.5 
 Briquette pitoh, 65°-70° ..seses 769. 905 We2. (1725 
‘ Low-temperature tar from Silesia 45 74 . 2.6 - 
Tar acid free tar O11] ..sccceeee 307 Fl ©. 6.6 = 
Roumanian asphalt eocoedseccoccce - = ~< . 18.3. 15.5 
Crude coal tar ‘eeeerseeeeereceses = 2 = a mY 361 
Slopol COC CCR oO Re CeHeeoeDHeCCee Om oo = 2.5 yee 
Anthracene oil @ebersovcerereres oe oo aes 8.0 


Tons produced coc esocccccssceas Je; 256 59,931 56, ogo 27,054. 


The equipment used for maine Ebano Spezialbindemittel consisted of 
two tanks of 1,000 tons capacity each connected through a pump and equipped 
with nir-agitating coils. After one of the tanks had been filled with .. 
pitch or a pitch-asphealt mixture and the other with the mixturo of oils and 
tara, the contents of the two tanks were mixed ° “bY. circulation, with we pump 
and by air agitation. . | | 


During 19h3 and 1944, an. aaeicn was made from Spozialbindemittel by 
mixing 35 percent of it with 50 to.55 percent water ond 10 to 15 percent of 
a mixture containing one-third clay similar to bentonite and two-thirds — 
common clay in horizontal, mechanical mixers. Camouflage paint was made 
fran the emulsion by mixing 40 percent emulsion with 20 to 30 percent min-- 
eral pigment and 30 to 40 percent water. ‘The production of Spezialbinde- -°. 
mittel ended abruptly in 1944 when the plant of Ebano Asphalt Werke was ©. 
heavily damaged by air raids, The equipment for making Spezialbindemittel - 
was destroyed completely. a | | | | ea, 
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The mich ‘publicized speneniads industry of as ; wha ch: produced 
blacks for the rubber industry during the war, was largely made possible by 
the fact that large quentitics of crystel-free » high-boiling tar oils were 
needed for fuel purposes and smaller quantities for the fluxing . of the spe- 
cial campounds such os Plastix and x cee aoa y which havo been. dis- 
cussed above. ee ae 


‘The usual practice in German tee plants when distilling coal tar ‘ts to 
collect anthracene oil .as a separate fraction or in two separate fractions, 
light and heavy. On cooling to atmospheric. temperature, a mixture of crys-. 
talline solids settles out. When the oil is to be used as fuel by the Navy 
or others, especially in combination with other liquid fuels, such separa- 
tion of solids is troublesome. The crystalline solids also nake the oil 
less suitable for fluxing pitch compounds and road tars, so most German tar 
plants crystallize the anthracene oil and filter or centrifuge.it to remove 
the mixture of solids, which they call "onthracene rickstand"” or onthracene 
residue. The equipment used by Gesellschaft flr Teorverwertung for this 
purpose has been described. . 

Refined anthracene can be sbedined frqn ‘anthracene peaiaue, y: but the 
narket for refined anthracene in Germeny “wag not large enough to absorb all 
of the residue. Having no other outlets for it, the tar distillers sold it 
to the carbon-black plants, which considered it tq be the most suitable raw 
material. for their purpose, chiefly on account of its comparatively iow 
price. Anthracene oil could be used interchangeably with anthracene resi- 
due et the carbon-black plants but cost 12,0 RM per 10Q kilos, as compared 
with 5.4 RM for anthracene residuo.. Naphthalene, in addition to costing 
9.0 RM for the 76° grade and 11.5 BM per 100 kilog for the hot-pressed 
grade (78°), required higher pressure steam (20 to 25 atmospheres) than 
anthracene residue, ond also required different cqmbustiqn conditions. Be- 
cause of these two * requirements » naphthalene could not be used at the larg- 
est carbon-black plant, at Dortmund, but it was used at the alee ora and 
smaller plant at Kalscheuron near CoLogne. 


The process of nine carbon black fron pears hgaeeenuBene was 
developed before the war by Deutsche Gold und Silber Scheide Anstalt et 
Frankfurt om Main. Plonts were installed at Kalscheuren, near Cologne, at 
Dortumnd-Ruhr, and at Gleiwitz in Silesia. At the Dortmund plant (Deutsche 
Gasrusswerke G.m.b.H.), maximum production was reached in 1942. The plant 
was used to the extent of 90 percent of its ea in that year end Oo: 
duced 14,063 ‘tons of carbon black. 


Deutsche Gasrusswerke (Gem.d wH. . - The process » as opercted at. 


Dortmund, was es follows: Anthracene residue received from tar-distillation 
plents in open cars was unloaded into a storege bin, from which it was 
charged into steam-heated melting kettles by means of a clamshell bucket. 

The bucket could be moved to any part of the bin and to-the: feed chute of 

any melting kettle. The molten anthracene residue was transferred to verti— 
cal storage tanks, from which it flowed to vaporizers. Each vaporizing unit 
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was equipped with a device for metering and feeding the proper quantity of 
molten anthracene residue into the vaporizer. Vaporization was effected . 
in the presence of preheated coke-oven gas by steam coils. The mixture of 
hydrocarbon vapors and coke-oven gas passed through gas heated pipes to 
the carbon-black machines. In the latter, the vapor-gas mixture was burned 
with a smoky flame by thirty burner tips located in a row below a steel 
cylinder through which hot water was circulated. The cylinder was 540 m., 
in diameter and 5,000 mm. long. Carbon black deposited on the rotating 
cylinder (1 r.p.m.) was removed by scrapers and dropped into a screw con- 
veyor, which transported it to other conveyors running to storage bins. 

The combustion gases leaving the machine passed through ducts to woolen 
filter bags, which recovered the carbon black that had not deposited on 
the rotating cylinder. The black fram the cylinder was classed as first- 
quality and that from the filter eee as acon aera 


Lubricating Oils and Greases 


Pluto-Wilhelm, Wanne-Eickel. - High-boiling tar oils similar to 
those used by Chemical Works Pluto-Wilhelm for the making of Plastix were 
also used by that concern for making lubricating oile and greases. The 
Pluto-Wilhelm plant has .a large and well-equipped department for lubricating- 
oil and grease manufacture. Before the war, petroleum products were pur- 
chased for use in the various formulations. During the war, when petroleum 
products were less available, tar oils were used in their place in some of 
the lubricating materials. Medium-heavy anthracene oil 270° to 300°C, and 
heavy anthracene oil 300° to 360°-00°C. were used directly in greases. 

For lubricating oils, a mixture of medium-heavy and heavy anthracene oil — 
was redistilled to remove oils distilling below 300°C., and the residue 
fran the distillation was crystallized and vacuum-filtered to remove any 
remaining portion of the "anthrasen riichetand.” Three kinds of tar-grease 
oil were prepared: 


I - 1,29 to 1.6° Engler at ; 50°, 
II - 1. 6°, to 2.2° Engler at 50°C. 
III - 2.75° to 3.2° Engler at 50°C. 


Lubricants were made by dissolving vegetable or animal fats or fatty 
acids in tar oils or mixtures of tar oils and mineral oils in steam-heated 
kettles. The solution so prepared was then boiled with milk of lime to 
form a soap, which wae diluted with mineral oils or tar oils y and, if nec- 
essary, other raw materials were added. to obtain the desired consistency. 
The lubricant was then run into cooling tanks, where it wes cooled by. 
stirring until the proper structure was reached, after which it was filled 
into ccontainers.. ve 


To make emisifiable boring, cutting, and a oils, sreseaniKed 
similar to the above were followed, but tar-oil sulfoates or emulsifiable 
waxes were added to the other ingredients. 
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- Puttys were prepared by mixing chalk or other mineral substances with 
linseed oil or drying tar oils made from benzol refining-still residues. 
Also, puttys were made with combinations of mineral substances with drying 
oils and resin pitches or tar pitches. A kmeading mill was used for the 
putty manufacture. . oo ie 


Lubricating Oils and greases, made as described above, » were used. prin- 
cipally in heavy-duty applications such as the lubrication of elevator 
guide rails in mine sharts, and for such purposes they were considered to 
be satisfactory. : 


_Rhoinpreusson, oetetomid: - Lubricating oils containing naph- 
thalene instoad of tar oils were manufactured by Rheinpreussen at Moers- 
Homburg. The process used at that plant, as described by Atwell and _ 
Schroeder in CIOS Report Item 30, File XXIV-9, was as follows:- "Fisckher- 
Tropsch middle oil, boiling range 250°-350°C. , is chlorinated at 80°-100°C. 
to the extent of 20 to 25 percent chlorine by weight. Five volumes of 
chlorinated o1] are reacted with two volumes of naphthalene at 70°-100°C.” 
in the presence of eight volumes of Fischer-Tropsch benzin and a small — 
emount of AlCl, as catalyst, The sludge is withdrawn, the oil is neutral- 
ized with lime and bleaching earth, filtered, and stripped free of benzine. 
Subsequent vacuum distillation yields middle oil and turbine oil overhead 
and cylinder stock as bottams. The fractions are used as such and are | 
also blended to make motor oils." 


rice to Atwell ana Schroeder "all products were seated to have a 
high viscosity index and great resistance to oxidation, but tests on cap- — 
tured samples do not support these claims." When interrogated concerning 
lubricating oils made in this mannor’ with Fischer Tropsch oil and naph tha- 
lene, Dr. Martin, director of Ruhbrchemie at Sterkrade-Holten, expressed 
the opinion that they were inferior, from the standpoint of thermal charac- 
teristics, to lubricating oils made from Fischer-Tropsoh oils alone. 


Hydrogenation of Pitch and Tar Oils =< 


In 1943, the German tar plants supplied to hydrogenstion plants’ 
215,073 tons of pitch, 171,389 tons of heavy tar oils, 19,520 tons of hard | 
pitch distillate, and 2,897 tons of pitch-coke distillate. Altogetier, 
the quantity of pitch and oils furnished for this purpose was 408,859 tons, 
or approximately 89,950,000 U. S. golions. .7 


 Rubr®l G.m.b.H. - The tar oil went to various hydrogenation 
plants, but a large proportion of it and substantially o11 of the pitoh 
went to the one hydrogenation plant at Bottrop-Welheim operated by Ruhrél 
Gem.b.H. By the early part of 1943, that plant could hydrogenaté 263,000 
tons per year of a mixture containing 70 percent briquette pitch and 40 per- 
cent ter oils. The products from ‘that quantity of mixture were 120,000 tons 
of heating o11 suitable for use by the navy, 60,000 tons of aviation gaso- 
line, and 18,300 tons of fuel gas (propane and butane ). The navy fuel ofl 
was Claimed to be completely free of asphalts ond, because of its aranatic 
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character, to have good asphalt mixing or dissolving capacity whe used 
wth inferior fuel oils. The aviatim gesoline had an octane rating of 92 
nd was said to perform wall in supercharged motors. a 


Hydrogenation of the pitch-ter oil mixture at Welheim was cerried out 
in two stages, in each of which the pressure. was 700 atmospheres. Liguid- 
phase hydrogenation was used in the first stage to produce the Nevy fuel- 
oil and gas-phass hydrogenetion ylelded the aviation gasoline in the sec- 
mistage. Fuel gas came from both steges of the process. A complete . 
description of the operatian at Welheim has been given by C. Cockram in 
(108 Report Item 30, File XXX-10h4, ° 


The operation of the Welheim plant was stopped by an air. raid in July, 
1944, After 3 months of recomstruction it was ready to start operating 
sgain but was shut down complotely by five air raids between October 30 and 
November 30, 1944. S, 2 eS a ¢ - a | _ 


Coal Briquotting 


The increased use of pitch for heating, hydrogenation, and carbon- 
electrode manufacture from 1940 to 1944 caused a corresponding decrease 
to take place in the use of pitch for the briquotting of coal fines, This 
chingo is- indicated by the following teble, in which the percentage dis-~ 
tribution of high-temperature coal-tar pitch in 1943 is contrasted with 
the percentage distribution in 1940,. ig : = “*: 


Percentage distribution of coal-tar pitch by uses 


Uses . 7. agho igs 
Briquettes ete etwesewess seeee suse: Tt 7 De 


Carbon, electrodes: scscccccecccecce 15.6 20.9 
Hydrogenation CeCe Coo rTsCrecerece - 59 17.2 
Roofing felt ‘peeTeseenesroveverens 11.4 10.3: 
Road DuLLAING cocccsvveiecsevsves Tel 2.8 
Heating and carburetion ceccsesce 3.8 | 5d: 
Other USOS ceocceroccecedorvcceced 7-8 9.1 


Rubr$l G.m.b.H. - No important changes were mado in methods for 

Producing or using briquette pitch, with one exception, which resulted 
the hydrogenation of pitch and tar oils at the Welheim plant of Ruhrdl 

AG. Sludge amounting to about 15 percent of the pitch-tar oil feed was 
Withdrawn fran the liquid-phase portion of the system and was transferred 
‘o the tar-distilling plant of tho,Mathios-Stinnes organization, where it 
Was added to coke-oven tar in the proportion of 140 tons of sludge to 100 - 
oes of tar. The mixture was distilled to briquette pitch. The yield of 
riquette pitch fran the sludge. component of the mixture was. about 90 percent. 


es Investigational work was carried out, especiclly by the Metnias-Stinnes 

: Guazation » to determine to what extent, if at all, the quality of the 

Tiquette pitch was altered by the admixture of. hydrogenation sludge to the 
* Tests showed that the briquette pitch, so made, was slightly inferior 
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to normal briquette pitch but compliod with eee specifications and was 
acceptable to the BEsaReueane industry. 


The amount of Agasocenation sludge santatnea in beiguctes pitch in 
1945 was approximately 17,000 tons,-or about 4 percent of the total bri- 
quette pitch used in that year. About half os much hydrogenation sludge 
was used in this manner in 1942 and substantially none in 1941, ‘At that 
time efforts were still being made, without appreciable success, to oper- 
ate the Welheim hydrogenation plant on coal extract produced by the extrac- 
tion of coal with a mixture of tetraline ene oreayese acid. 


Roofing and ueverpres ing poe 


No important changes were ae during the war ai mothods for vopodieine 
tar-saturated and coated felt for: roofing and water-proofing purposes ex- 
cept possibly for an increesed use of coatings made by procedures like 
those employed for making Plastix, i.e., by the fluxing of patenee with 
heavy oils followed by the addition of mincral filters. | 


In the German roofing-felt plants, the dry felt is firet impregated 
with a coal-tar saturant and is then coated with a soft pitch or Plastix-: 
type cempound, to which send is applied as an antistick and weather-pro- 
tective coating. Felts coated with the Plastix type of coating have greater 
flexibility at low temperature ‘than one coeted with ordinary mec 
pitches, 


New or Increased Uses of Chemicals 
from High-Tcmpereture Coal Tar 


It appears that little or no research -was carried on after 1938 in 
laboratories associated either directly-or ‘indirectly with the German 
high-temperature coal-tar-distilling industry: with a view to making new or 
improved produets from high-temperature coal<tar. Procedures for the re- 
covery of the various chenicals ‘and: preducts ‘furnished by the tar distil- 
lers after 1938 -had, for the most-part, been worked out in previous years. 
Also, little orno research on high-temperature coal tar: or products de- 
rived therefrom appears to have been carried on by research institutions 
that might ordinarily be se a to include such work in their research | 
Peers 


‘Undoubtedly, » Some rosearch dnvelwing the use of chenicals derivod’’ 
from high-témpereture conl tar was carried out in the laboratories of major 
industrial concerns, but, with the exception of pyrene, carbazole, synmetri- 
cal:xylenol, and diphenylene oxide » Such research does ‘not appear to have 
reached the stage where commercial Ja NeeGh eres of unususl ae ter chemicals 


'- .were required. 


On the other hond,; large quentities of the ueuel coal-tar chemicals 
were produced at the tar ee : 
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Naphthalene. - The total quentity of naphthalene sold in 1943 was _ 
about a 000 tons (metri¢). It wos distributed approximately as follows: 
Chemical uses by I.G. Farbvenindustrie, 30,000 tons; hydrogenation to tetra- 
lin cnd decalin by Deutsche Hydrierung A.G., 13,000 tons; chemical uses by 
others, 4,073 tons; carbon biack, 15,600 tons, and lamp black, 2,400 tons; 
insecticides 4,600 taris; preservatives, 2,300 tons; lubricants (Rheinpreus- 
gen), 1,700 tons; ond miscellaneous, 400 tons, including plent vee 
materials, insulating brick manufacture, and Diesel fuel. 


The chemical uses by I.G. Ferponindustrie included the manufeoture of 
bota naphthol and other dye intermediates, phthalic anhydride, plasticizers, 
tanning egents, preservatives, wetting agents and oan etulsifier for Buna 
rubber. Of these uses, those that wore comparatively new in Germeny were 
alegre anhydride manufacture and tho production of the emulsifier for 

Buna (Nekal B.x or Emilgator 1000). 


The manufocture of ‘phthalic anhydride by 1.G. favbeninaustrte at Lud- 
wigshafen and Schkopau and the construction of a plant for ite production 
at Uordingen has been diccussod at length in the following CIOS mepeEys 


Ludwigshafen, Iten Nos 22, File No. XXVII - 85 
Schkopau, Item No. 22, File No. XXVIII - 29 
Verdingen, ‘Ite No. 22, File No. XXVII - 80 


Phthalic anhydride was made in the sano monner at mapa eateap end 
Schkopau. The capacities of theso two plants were approximately 600-700 
tons and 500-600 tans of phthalic anhydride per month, respectively. The 
capacity of the Uerdingen plant wos expected to be about 300-400 ‘tons per 
nonth., Its equipment was approximctely the same as that used in the other 
two plants. The process at <ll plants consisted in oxidizing naphthalene 
with air in the presence of © vanadium pentoxide catalyst tee eee 
potassiun sulfate. Salt-cooled converters were used, 


- Nekal B.X., mentioned above, was first made in Ludwigshafen in 1917, 
but new plants for its production were instelled during the war at Schkopau, 
Huls, and Auschwitz. At Schkopou it was called Enulgator 1000, The capac- 
ity of the Schkopau plant alone was cbout 300 tons per month. This chemi- 
col is the sodium salt of dibutyl naphthalene sulfunic acid. It was said 
to be the best emulsifier in ee for use in the manufacture of Bune 
rubber. 


The use of 13,000 tons of nephthalene in 19h3 by Dehydag (Deutsche 
Hydrierung A.G.) for the production of tetralin and decalin was mentioned 
ebove, Those chanicals, in turn, wore used by the Wehrmacht (for the Navy, 
Army, and Air Forces), by the railroads for heating and lighting, for the 
extraction of naphthalene’ fron Gas, end in lacquer manufacture. 


Phonol ond cresal. - The recovery of phenol’ and cresols from high- 
temperature tar and from the ammonia liquors from coke plants amounted to 


about 13,000 tons in 1943. They were used for neking resins, dycstuffs, 
plasticizers, pharmaceuticals, and for other well-known purposes. 
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One extensive use for phenol consisted in the manufacture of the so- 
called Igamids, involving, as intermediate steps, the hydrogenation of 
phenol to cyclohexenol, dehydrogenation of cyclohexanol to cyclohexanone, 
conversion of cyclohexanone into the oxime with a solution of hydroxylamine 
sulfate, reaction of the oxine with sulfuric acid followed by neutreliza- 
‘tion with ammonia to obtain caprolactam and polymerization of the latter to 
the Iganids. The various steps mentioned above heave beon described in 
grcater detail in CIOS Report Item 22, File XXVI-53, by Hasche and Boundy, 


A minor use for phenol was the manufacture of Koresin, although at 
Ludwigshafen the production of this chaiical amounted to 120 to 140 tons 
per month. The process, described in CIOS Report Item 22, File XXIX-62, 
consisted in reacting isobutylene with phenol, using AlCl; as catalyst, to 
obtain para tertiary buty... phenol. ‘The latter was then reacted. with acety- 
lene under pressure at 230° C., using zine naphthenate as aa The 
product (Korosin) was used as a tackificr for Buna. ; 


Pyridine bases. ~ Uses for pyridine bascs in Germany were not numerous. 
The total quantity distributed in 1943 was about 950 tons, of which about 
190 tons were used in the dying of fabric and in wetting agents, 350 tons 
were used by I.G. Farbenindustric in part for refining anthracene and car- 
bazole, 260 tons were employed for denaturing olcohol, and 130 tons for 
other purposes. 


Sone investigationel work was done by 1.G. Farbenindustrie at Lever- 
kusen on the production of pyridines from higher boiling bases. Alth 
the yield was oly about 50 percent of theoretical, it was planned to build 
c larger pilot plant. The war caused this plan to be abandoned. Vapors of 
the mixed bases with hydrogen ond a small amount of HoS were aes through 
a nickel-chrome steel tube at. about 860°C. 


Pyrene. - In 1943 Rutgerswerke A.G. furnished about 120 tone of pyrene 
to I.G. Farbenindustrie for the manufacture of dyestuffs. The pyrene was 
produced by fractionation and crystellization fron high-boiling coal-tar oil. 


Documents indicate that I.G. Farbenindustrie was interested in the use 
of pyrene for dyestuff manufacture before the war and carried om sme re- 
search with a view to producing it synthetically. Apparently this develop- 
nent was not successful or was not carried to completion, but some interest 
in the use of pyrene fron tar continued throughout the war, os indicated by 
the purchases mentioned above. 


Carbazole. - In 1943,. Rutgorswerke A.G. also furnished 127 tons of car- 
bazole to I.G. Farbenindustrie. It wes recovered from a crude carbazole 
fraction by crystallizations from solvents followed by sublimation. The 
carbazole,was used for the manufacture of 1,3,6,8 tetranitro carbazole. 

The latter was used in the production of un insecticide, which, according 
to CIOS Report Iten 24, File XXVII-4, was used in vineyards in place of 
arseniceal insecticides against the vine noth. 
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Nirosan contained 25. ens of 1 3 3,6; 8 tetranitro saepabels, 10 per- 
cent of sulfite pulp, 0.25 percent wetting agent (Igepal),. and kaolin or 
chelk. Carbazole for this purpose and for’ the manufacture of. dyes wes of 
considerable interest. to I.G. Farbenindustrie. According to CIOS Report 
Itc 22, File XXVF1t., reseerch was conducted at Héchst o methods for its 
synthesis. The report states that "the synthesis of carbazole did not 
- Look promising ’ ond no further’ work was contemplated." 


« A 


Insecticides fran symmetrical xylenol. + Symetricel xylenol, chlori- 
nated by Rutgerswerke A.G. at Niederau and by Dr. F. Raschig G.m.b.H. at 


Ludwigshafen, was supplied to manufacturers of disinfectants. 150 tons of 
syrmetricél xylenol was produced: by Riltgersworke A.G. at Rauxel in 1943 
for chlorination dt Niederan ‘and subdedudrit’ shipment to insecticide pro- 
ducers in Hemburg.' One disinfectant of this type, made by Schulke and 
Mcyr, Hamburg, was called’ "NGroten." pe “eange sae 


Diphenylene odds. 2 ibaa sold hh tons of diphenylene oxide 
through brokers in 1943, but ‘the nenner in which this product was used is 
not definitely known. It’ has boen stated’ that it was used as o base for 
scents and for dyestuffs... 97 '""’ 


Ld ad an -f °- 6 > 


Acenaphthene and chrysene.’-" 263 tohB oY boenaphthene were supplied 
by Rutgerswerke to CIBA for dye nenifactire’, and 8 tons of meee went 
to I.G. Forbenindustrie for the’ sais purpose.’ ° : 


Me othyl naphthalenes.’ = - Sone alphe methyl cece was used es cetane 
reference fuel, and 5 to 10 tons of beta methyl ae Salata went into the 
pamifacture of Plant growth-praistion cherficals." i 

baa celvanegus chenicals. ~ In addition td the ‘sbove-nentioned chemicals, 
many others were supplied, principally by Gesellschaft filr Teervorwertung, 
but the ‘Quant ties were siall ond were used eta | for research purposes. 


PART If. - = COMPANY REPORTS 


Reports of visits to ulitiaaeliicd interested directly, or indirectly 
in the procossing of high-température coal tar and use of products derived 
Merotrea. Producers and. usérs of high-temperature cool-tar products, 


eo 4 eo 8 6 


pervert et estramertinie . 
: Duis burg-Molaerich 


The tar-distilling pent of Goselischeft fur a ae at Duisbure- 
Meiderich was visited on Septenber 18,.1945. The persons interviewed were 
Dine E. Moehrle, Dr..Seidler, Dr.. Dorfler, and Paul Von den HBvel. On 
Other visits made to the sane “plant at later dates, Dr. Ws Fischer end Dr. 

O. Kruber were interviewed in eadition to the above nentioned | ‘persons. 
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This plant was heavily damaged during the latter part of the war. It 
was about 40 percent destroyed. Two separate tar-distilling units, entare- 
cene buildings, two naphthalene Sued ness the benzol Plant; > and none ee 
tenks suffered the most AAMAS e. : 


Light oils, tar-acid oils, coumarone-bearing oils and residues, ond 
other crude naterials: are received from other plants of the sane organiza- 
tion and from other companies, They ore processed at Meiderich to make 
refined products. The scope of its operations may be judged by the follo- | 
ing list of products made in 1938 end 1944 by Gosclischat't fir Teerverwer- 
tung. | ae err 


| Products (tons -per aon) 1938 © 1944 
Briquette PAtch scecaccceccccvecerses 11, 303 9,13 
Prepared tars and road tars .esssses 2,776 *3,256 
Fuel oil. ecco erececerecsecvecesooece 2,264 4 405 


Motor fuel oil COCHKTOCO COP OLE LOSE COS 300 . 18 
Creosote - oil SSUsGtheGRS Se ewen cores. ° 2,521 = 
Wash O11 ccccccccvcccscvcvcceceveses | 153 890 . 
Hydrogenati@n OLL cevcevcvccvccccsece 1,740 1,838 
BONZENS ccovcccevecccvcsescecseveseses 1s aa — le: 
TOLUENE cevoevcccsecccecsessvecoveses 158 115 
Xylene rrr rere eee eee er ee 15 38 
Motor benzole Cee eteeneesgeceosevagce _ 267 ; 184 
9Q benzole ee occrevesorongereseseseos 11 53 
Solvent naphtha Cooeceecesvecrseocoocos “129 | 99 ios 
Heavy naphtha coerce cccccevorcvccoces 192 : 108 
Coumezrone resins Coerecccccvencorecs 13 © 2.3 98... 
Phenol POCO OCH CO TELCOS EO COR SEH OLE FEES 212 | 559 - 
Croa0le..dccawatedcneeaeceedseeeeenes: kT 545 
Xylenols COCCHCEHOSOCHEHSOSEOCOE HOSEL EEE ea hh 19 
Anthracene residue Ce vesecececccoses . 862. 2 ~ 478 , 
Naphthalene, pure. Ce occcevccccccceys 3504 319 
Naphthalene, hot pressed Toereeeyrry yi 303 309 
Naphthalene, washed (Ceo ereccsccecoce 827 127 
Pyridine bases seeeeaesee veces sced : 26 ek 
Anmoniun BULTAC ccacccccccccccccece 49 24 
Roofing felt (in rolls) | cecvcecccses 7,300 3,680 
Acenaphthene Or | 7 \- a 
Special road tar cescecsccecesesscesss 398 —162- 
Special tar products ere eee ' 167 291 
Refrigerated tar oils CC oseserevcces 265 261 . 
Floning oil o1eredescccvercccscuvces 6 18 


No pitch harder than briquette pitch WOS8 suas et this plant, ond no 
special pitch a a of the type called Plastix were pees 


Changes in processes or equipment nedo in the lest 10 ; years. were as 
follows: A new-continuous tar still, improved anthracene-cooling equipnens, 
continuous crude phenol dehydration, new tar-acid-refining stilis >» and new 
oll-redistillation stills. 
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Continuous Tar a. 


Probably the most important innovation at this flex is the continuous 
tar still. It is similar in principle to other continuous tar stills en- 
ploying pipe heaters end multiple columns, but differs from them chiefly in 
the arrangement of the burners in the pipe heater, and the use of mee? 
vacuum in the flash chamber. and pocaiaraneaa comune 


Following are seme . of the moro important details conceming the a | 
ferent parts of the installation: 


Pipe heater. - The pipe ee of the G.f.T. still contains 190 steel 
tubes, 79 nm. I.D. and 89 mm. 0.D. The total heating surface is 349 m. 
_104 of the tubes, in 9 rows, are contained in the convection bank. Their 

heating surface is 191 m“.. 66 of the tubes with a heating surface of 121 
m@ are in two rows on the ceiling of the. furnece, and 20 tubes, in two rows 
with 32 m@ heating surface, are on the upper part of the side wall eenente 
the convection tubes. 


The return bends of the pipe heater are made of a “epecial cast iron 
called "D.E.W. Sonderguss.” Formerly it was called “Exmelguss." Itis | 
said to contain 3.2 percent carbon, 1.3.to 1.5 percent silicon, 0.5 to 0. 6 
percent manganese, 0.2 to 0.5 percent phoepherous » and 0.05 to 0.08 percent 
sulfur. | oe 


The four gas bumers for the pipe heater are. in the floor of the ii 
nace instead of in the uaual position at one side. A rocm below the Pipe © 
heater contains the connections to the burners , the valves, meters, and. 
other equipnent required for its control. Over eech burner, inside the 
combustion chamber, is an "unbrella" nade of fire brick with openings lo- 
cated in such menner as to give wiiform distributicn of the combustion gases 
within the furnace. By the verticol arrangement of the burners and the use 
of the “umbrellas” the combustion gases are spread uniformly over the en-~ 
tire cross section of the combustion chamber and the heat distribution is” : 
said. to be more even nen that of other pipe-heater ane terete | : 


Pressure reducing Soa While the tar is pasate thecugh the tunes 
and return bends in the pipe heater, it is kept under pressure by means of 
@ cast-iron cock just ahead of tho flash -chanber or "Teerkolonne," . The 
opening in the cock ig 56-mm. diameter. The inside diameter of the pipe: 
fran the furnace to the cock is 79 m. By constricting the flow of the tar 
in this nannor, the pressure just.ahead of the cock is maintained at two to 
three atmospheres when the pressure oat the tar feed pump is 6 to 7 atmos- 


pheres. The pressure after the cock and within the flash chamber is 80 m. 
—_ ebsolute. - 7 


Flesh Shaaban: ~ The flash aber 2.8m. in dienster end 8,0 n. high, 
is constructed of cast iron. The tar fron the pipe still enters tangen- 


tially at a point about 2 meters from the bottan. The pitch flows downward 
over ccst-iron bafflea,.and tho vapors pass upward through « canpartment 
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containing cast-iron baffles, which serve as entrainnent catchers. In the 
upper compartment of the flash chamber are steel Raschig rings, which 
serve a dual purpose. They prevent the carry-over of entreined pitch in 
the vapors entering the first fractioating column and, by reacting with 
the corrosive elements in the.vapors released in- the flash chamber, they 
prevent corrosion of the columns and condensers through which the vapors 
pass after leaving the flash chamber. This permits all of the apparatus 
efter the flash chamber to be made of ordinary steel. After about 8 months 
of operation, the Raschig rings are removed from the flash chamber. Those 
that are severely corroded are replaced, and the rest are cleaned and re- 
turned to the flash chamber. 


_ Frectionating columns. - The three steel fractionating columns, each 
10 meters high, have the following diameters: No. 1, 2.8n.3 No. 2, 2.0n., 
No. 3, 1.6m. Column 1.is packed with 50 mm. steel Raschig rings. Colums 
2 and 3 are packed with 35 mm. Raschig rings. -: | 


In each column the packing is contained in two compartments, which 
can be emptied seperately. The dephlegmator on colum 1 is of a4 cellular 
type with 22 n° surface area. Those on columns 2 and 3 have vertical 
tubes with 20 n@ surface area each. Reflux is returned by gravity fron 
each dephjeguator onto the packing within: the column by means of a circular 
trough with vertical slots on the inner and outer side*walls. There are 2k 
slots in the inner wall of the trough end 48 slots on the outer wall. The 
Slots are 125 mm. deep and only a few mm. wide. Welded to the bottm of 
the trough is a curved ring, which forns two sloping surfaces dver which. 
the reflux liquid from the slots flows onto the surface of the packing. 
The liquid drops onto the packing in two substantially continnous rings. 
The dioneter of the inner ring is 1,120 mm. end of the outer ring 2,250 ma. 
“in column 1... The inside dianeter of this column is 2,625 m. 


Vacuun systen. - The vapors. -leaving column 3 pass through a water- 
cooled coil condenser with 43.7 m© surface area and then through two 
pubble-tray colurns each 1 m. diameter by 3m. high. .A part of the wesh-oil 
fraction is used as a scrubbing medium in the first. column ond weter in the 
second. After leaving the second scrubber, the noncondensable gases pass 
to either of two vacuum pumps of 2,850 m capacity per hour each. 


Reheaters. - Figure 1 shows Selena: 2 and 3 Lis oed with heaters that 
were intended to be used as reboilers to strip low-boiling oils fram the 
hoavier oils leaving the bottoms of the colurns. However, 1t was found to 
be unnecessary. to supply any heat other than that pure tenes to the tar in 
the pipe heater. | : 


Oil coolers. - The oils fron the bottans of columns 1 and 2 pass 
through water-cooled coils heaving 13 m* cooling pursece: a before enter- 
ing the ee tanks. ; 


Receivers. my ei! of the conderisetes flow —_ means .of beranetric ieee 
to seal pots, from which they discharge by gravity into five stean-heated 
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receiving tanks of 8 m capacity and two of 25 m? capacity. The former 
are used for forerunnings, carbolic oil, naphthalene oil, wash oil, and re- 
serve and the latter — hea meatus oil. 


Pitch Trak the flesh aieabes flows oy. gravit through a pitch-to-tar 
heat exchanger oo either of two recelvers of 25° . capacity eocue : 


Pumps. - The plant. is equipped with the following DUMPS: 


“L electric pistes: pump, 12.m/ur., 15 atm. (tar feed). 

1 steam, single-piston pump,:10-15 m/hr., 15. atm. (tar feed). 
6 circulating pumps, rotary, 2 m/hr., 2 atm. - 

2 pitch pumps, electric, special rotary, 2 ee, , 2 atm. 


Temperatures, °C. > Feed 100°; pipe still outlet, 320°; flash chamber 
280°; overheads of. columns 150° - 15° ~ 95°; Pitch 260°. 


_. Reflux ratio zor each seine = 2. 0-2, oF 


Consumption per ton of tar. - ces, ” m: steer 30 ep; electricity 
4 kwe-hr., water 1.5 nm, 


‘Products. - Pitch 68°C. -K. Siss i percent (of dehydrated tax); anthra- 
cene oil, 3009-400°C,, 23 percent; wash ofl, 2409-285°C., 9 percent (free- 
of crystalline solids); na naphthalene oil, 220°-350°C. p16 percent (free of 
phenol); carbolic oil, 190°-218°C., 6 percent. 


Personnel required for operation. - Two men per shift. 


Operating ee between cleaning periods. - Pipe etill ; i year; colums, 
flash chamber, months; 1,2, and 5, 2 to 3 years; condensers, coolers, 
etc., 2 to 4 years. | 


Claimed advantages, - The following claims are made for this installe- 
tion by Gesellschaft fur Teerverwertung (stetige Destillation des Nielstick- 
stoffgemisches Steinkchlenteer, W. Fischer, Zeitschrift V. ee - poets a 
"Verfahrentechnik" Nr. 1, 19M, Pe 13 to 29). | : 


1. A heat seubinnticn below adil pcecexe known) values: 
2. An increased yield of oil (about 3 to 5 percent). 

3- Comtrol of all corrosion influences. 

4, Avoidance of coke formation in the heating tubes. 


According to the owners, this still cannot be used to make hard pitches 
(above 100°C. softening point). If this is desired, the briquette pitch 


made in the continuous still will be transferred to other equtpuent Hor 
further distillation..: . 
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Anthracene Residue Recoyery . 


An improved system of removing the so-called "anthrazen rickstand" or 
anthracene residue is used at this plant. Twenty water-cooled vertical 
crystallizers are mounted above five vertical basket centrifuges arranged 
for mechanical unloading. Each crystallizer is 4,630 um. high by 2,000 
mm. diameter. An outer shell 2,160 m. in diameter, open at the top, ca- 
prises a water jacket. The agitator, driven from above by a 3.7 kw. motor, 
moves the oil away from the side walls and conical bottom. It is provided 
with a screw on the lower end of its shaft, which assists in the discharge 
of the crystalline slurry through the ae mm. opening in the bottom of the 
crystallizer. : 


The five centrifuges, made by C.G. Haubold A.G. at Chammitz, have 
phosphor-bronze baskets 2 m. in diameter. Their operating speed is 600 
Yrepem. They are équipped with manually controlled mechanical cutters for 
unloading, and discharge their contents onto conveyors , which transfer the 
anthracene residue directly into open cars. 


~The quantity of anthracene oil ‘charged into each crystallizer is 12 
cubic meters. The temperature of the oil at time of charging is 80°C., 
and when ready for centrifuging it is 209-29°C, The cooling of one charge 
requires from 1 to 1-1/2 days. After it Has cooled sufficiently, the 
crystalline slurry is fed by gravity from a crystallizer to one of the 
centrifuges, and the cdke is whizzed for 5 to 15 minutes, depending on the 
quality of the anthracene oil charged to ‘the crystallizer. Normally, the 
capacity of each centrifuge is about 80 tons of slurry per 24 hours. An- 
thracene residué produced in this manner contains oly 2 to 3 percent of 
anthracene oil. The anthracene content is = to 2 percent. The centri- 
fuged oil remains crystal-free at OPC, * : 


Crude Phenol Dehydration 


The comparatively new equipment at Meiderich for the dehydration of 
crude phenol consists of two vertical, gas-fired, 10 cubic meter stills 
equipped with columns 1 x 5 meters packed with iron Raschig rings. The 
capacity of each still is about 20 tons of crude phenol per day (15 to 20 
percent water). The temperature of operation is 160°C., and the gas can- 
sumption is 120 to 140 tons per hour, or about 60 cubic meters per ton of 
crude phenol. : 


Tar Acid-Refining Stills 
The tar acid-refining stills. most recently installed at this plant 


are 50-ton vertical stills fired by gas fram below and ‘equipped with colums 


1.5 by 10.5 meters, packed with 25 by 25 mm. Raschig rings. 
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0il-Redistilling Stills 


Between 1935 ané 1940, four gis-titod, 17-ton,’ ‘Tértical stills with 
packed columns 1 meter in’ denote: by’5'méters high were installed for the 
redistillation of ofl. I ‘1940, ‘four edditional stills of 50 tons capacity 
with 1.5 by 10 m. packed columns’ ‘were installed. The packing rings are 
iron and 35 by 35 mn. 7 


ecial Chemicals oe 2th | 
For several years this ‘plant has produced small quantities of special 
chenicals in laboratory ard pilot-plant equipment for sale to universities, 
research laboratories, eté, This was continued to same extent during the 


wer. In the following tabl6é'aré given thé approximate yearly quentitics 
of such chemicals sold by Géséllschaft fir Téerverwortung. 


Approximate Yearly ‘Production ‘of ‘Spécial Chemicals Made by Gesellschaft 
fur Teerverwertung, Duisburg-Méidert Che 


Acenaphthene, pure Renn Tere 100 kg. 
Acenaphthene, CECH: sade sees eee eaes 150 .tons. 
Acridine, pure eeceroroveseresecesccss 50-100 kg. 
Anthracene, purse Co ererectacaeeseccces 50 kg. 

: Quinaldine, PUTC eecocesevscveveccssess 10 Kg. 
Quinoline, pure CCHTCOOOCOLO CELE SOOO EE 500 kg. 
Quinoline, ‘techs bo Mae aoc Ges eb cane ex 00860 tons 
Chrysene, pure Co erereeresreresecreoecr 20 kg. 
Collidine (2, 4 x0) pure wocccecscevess CD ke. 
Dicyclopendedieno, PULO sececesevsceee 200 kg. 
Dicyclopentadione, tech. seceeseovesee 5-10 tons 
Dimethyl naphthalene, pure, 1,6; | 

es; 6; 2sl3 2 9233 each coorcvecsewecore 20-40 kRe. 
2,4 dimethyl pyridine, pure .cccccsove & few kg. 
2,6 dimethyl pyridine, PULSE ecocvccoenye 2 LEW Kg 
0, Ot dioxy diphenyl, PUTO ceecccccvece Ate 20 kge 
0, 0? dioxy diphenyl,. tech. Coeccrevrese 200 keg. 
Diphenyl, pure eoncereceserevevosocecs LOO-150 kg. 

Diphenyl, tech. CHOOS CH TEETRO EL OL ELLOR 500-600 kg. 
Diphenylene oxide, PUTS cevccceccccese 100 kg. 
_Diphenylene oxide, tech. COCT HOOD OCOLe 200 keg. ; 

' Fluoranthene, pure Coeerseosccveccoeccoes & fow kg. 
Fluorene, pure COTRTOTOCOCC ELEC CEES OC OE 50-100 ke. 
Indene, PUTS ccccecesvesevcevercccceses 50 kg. 
Indole, PUTS coccesoveveseocesceccccese COU kg. 
Isoquinoline, PUYC ceccnesecececcssesee & LOW keg. 
Lepidine, PULC ceccccescccsverssevecsce 5 kg. 
Methyl indole, (2), (3), and (7) each. 10 kg. 

1, methyl naphthalene, pure eesecsecee BOO kg. 
1, methyl naphthalene, tech. ...-eee.. 10-50 tons 
2, methyl naphthalene, PUTC coveccecsece 500-1 , 000 kg. 
e, methyl naphthalene, tech. ccccccree 5-10 tons 
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Ortho oxydiphenyl, pure ee.e.sceceeeee 10 Ege 
Phenanthrene, pure cececesccesscecoss JOW“1OO kg. 
-Phenanthrene, tech. COCO COC e Ore Sc ereoes 50-100 kg. _ 
Alpha picoline, pure sie oes ele ta we aieserele abt. 5 tons 
Pseudocumol Co oCCeE ETOH OEE H HEC Ed OC CEe 50-60 tons 
Pyrene, PUTS ceooeverveccecesresosnvece 20 ke. 
Xylenols: 
1,2,4, PUTO ceeovoscevenrsescecoverer 50 kg. 
1,2,4, tech, TYYSTTETT ISITE TE 500 keg. 
1,3,4, pure eo ececccccccessesesces SLO kg. 
1,3,4,: tech. eobeoceseeseresecserseccn 1,500 kg. 
1,3,5, pure COCCC CCE HOCH LES O CeO REdLE 3-10 kg. 
113555 techs. cccccsccesecdccsevecse OO tons. 
1,4,5, PUTS caccccvesccsecsscccecres 5-10 kg. 
Mota xylene, PULTE coccccceccccccccces WO KQ, 
Ortho xylene, Pure sovecsccececccsoes 50 kg 


Gesellschaft fur Te orverwertung 
| . Sestrops heures 


The plant, of GeseLlachatt. fiir, Tcorververtung at Sus teepehcaxel was 
visited on September 17 and on. two. .occasiong-.thereafter. The persons inter- 
viewed wero Dr. E.,Moehrile,. managing director.of Gesellschaft fur Teerver- 
wortung, and Dr. Klemn, director. of the. Rauxel - plant. - 


This plant was about .50 percent destroyed - by bombing and artillery. 
When visited, it was distilling .only ebout 200 tons of tar per day. (Provi- 
ously, when operating at full.capacity, it-had distilled about 1,500 tons 
per day.) The chicf needs of the plant to run at higher capacity were more 
fuel gas and more crude tar. The stock of crude tar on hand at all of the 
coke plants in the British zone amounted to about 50, 000 tons, and current 
production was about, 32 tang. per ey 


The stocks of products on hand’ were as follows. (opproximetety): Oil in 
sote oil, 600 tons; ; ee niaes ae oil, 500 one; anthracene residuc, 35 tons. 
hot pressed naphthalene, - » 40 tons; pitch. coke (contaminated) oe tons» 

The accompanying flow. diagram, shows the methods of operation end equip- 
ment normally employed at this, plant. . The average monthly productions of 
the plant in 1938 ond aa AX, oe in the. are table: 


eo © & # © 
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Average monthly production, metric tons 


Product 
Briquette pitch COCCOLO CEES OC CCE CES 
Hard pitch (150°C.) for coking .... 
Prepared tors and road tare .eecee, 
Fuel oil ®eeeeveavodsgnueoeue ee 0ee860e8e00e0e80 6 
Motor fuel oil COCCCHCET HOLE COC eC CLS 
Hydrogenation oil Cooeeerosaereceoce 
Creosote oil Geoeteosneveeareeceseonccer 
Wash oil CoCo SR EHCCEC BOOHER ECE SEE LCCe 
Anthracene, 40 percent wesccccscces 
Anthracene reGidue crscecccessceces 
Acenaphthene @eeveseseevoeveecevensocnea 
Carbolic oil, filtered Ceoecececooers 
Hot-pressed naphthalene e.ceccccees 
Crude naphthalene ceccccccccccccces 
BLOCAGION: O11 69650 diss bidieesdee 60's 
Special tar products CCT EC OC RECESS 
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New processes and products. - The only changes of any consequence 
mde at this plant in recent years were a8 follows : eee 


Hard-pitch manufecture. - In order to sunny the new pitch coke plant 
of Verkaufsvereingung fur Teererzeugnisse at Rauxel with hard pitch (150°C.), 
seven vertical 30-ton stills wore installed. Each still was heated by gas 
and operated under vacuum (about 600 mm.) and agitated with air. The stills 
were charged with briquette pitch transferred directly from the tar stilis, 
and during distillation of the briquette pitch to hard pitch, alr was drawn 
through the pitch by the vacuum in the still... Distillation and air blowing 
was continued until the desired softening point was reached, at, which time 
the temperature in the still was 380°-390°C. ‘The high softening point pitch 
.wa8 then dropped by gravity into transfer tanks, from which it was loaded 
into tank cars by suction applied to the tank car. Transfer to the tank car 
by air pressure wes tried at first, but the transfer lines became hot and, 
because of the danger of explosion, this method was discontinued. No aif- 

. ficulty was experienced in the use of the suction method of transfer. 


Special pitch compounds. - To supply a recent demand for pitch con- 
pounds having better temperature susceptability characteristics than those 
of straight-run pitches, such compounds wore made at Rauxel by fluxing hard 
pitch, made in the manner described above, with the distillate recovered 
fram the same process, i.e., the distillation of briquette pitch to hard 
pitch. Hard pitoh and herd-pitch distillate wore mixed in a 36-cubic meter, 
steam-heated tank equipped for agitation with air, 


Anthracene cooling and recovery. ~ The usual method of recovering 
anthracene and anthracene reGidue from anthraceno oil has been to cool the 
oil in pens with manual stirring at intervels, then filter the slurry through 
vacuum filter pans and centrifuge the filter cake. However, during the war 
an improved process was installed, which consisted in cooling the anthracene 
oil in verticel water-cooled crystallizers with agitators end then centri- 
fuging the crystalline slurry through Haubold vertical centrifuges. The 
onthracene residue produced in this manner contained less anthracene oil 
than that made in the usual manner. This method is described in greater 
detail in a report covering the Duisburg-Meiderich plane of this same organ- 
ization. 


Gesellschaft fur Teerverwertung 
Sochum~Gertthe 


On Septambor 20, 1945, the Bochum-Gerthe cecqantaiing plant of 
Gerellschaft fur Teorverwertung was visited to determine what changes, if 
ony, had been made in manufacturing proceduros or equipment in recent years. 
It was Yound that no important changes had been made. 


This plant suffered vory little damage by air raids or artillery. 
Demege was confined principally to the buildings (no equipment) of the 


anthracene and naphthalene hot-press plants. Normal operations of the plant 
were as follows: os Bg 
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Tar dehydration. - About 120 tons of crude ter per day was dehydrated 
continuously in one vertical, 30-ton, gos-fired still. Water and light oil 
‘amounted to about 5 percent. The light oil (about 0. 4 ea was shipped 
to Meiderich for. refining. - 


Tor distillation. - The dehydrated ter was distilled in wit 30-ton, 
vertical, gas-fired stills with 400'm. vecuum. Temperature at finish was 
cbout 360°C, The fractions taken were: Middle oil, 2009-250°, 5 percent; 
nephthalene oil, 5 percent; heavy: oil, 250°-300°, g percent; anthracene oil, 
300°-350°C. » 2> percent; REsaueuve pitch, 54 percent. 


Tar-acid extraction. - The middle oil was extracted with 18 percent ceus- 
tic to remove tar acids, and the pheriolate was sent to Meiderich. The neutrel 
oil was combined with the heavy oil ‘fraction (see eee and shipped to cake 
plents es wash oil. 


The napht thalene fraction was cooled in pans, drained, and hot-pressed. 
The hot-pressed naphthalene was refined by washing at 90°-95°C. with caustic 
soda, sulfuric acid, formaldehyde (if: available); end water. The washed 
naphthalene wes redistilled. oe 


Anthracene-residue recovery. - The anthracene oil frection was cooled 
in pans and filter-pressed to remove anthracene residue, 4-5 percent, can- 
taining about. 30 percent of oil. It was shipped to carbon-black plants. 
The filtered anthracene oii went partly to road tars but principally to fuel 
oil. 


. Manufacture of hard pitch. - The briquette pitch was transferred by 
‘suction to two vertical hard-pitch stills fired by gas, where it was dis- 
tilled to hard pitch. (150°. } by hot flue gases (600°C.), heated, and made 
oxygen-free by direct combustion of coké-oven gas in the flue gas, using 


the oxygen contained in the flue gas to support the combustia. The temper- 
ature in the ota at the end es distillation to hard pitch was about 380°C. 


Hord-pitch cooking: sal The hard pitch ‘was cooled by means of an endless 
steel conveyor having 2 capacity of 50 tons per day. The pitch was trans- 
ferred from the herd-pitch stills to two overhead feea tanks, fran which it 
was discharged by gravity onto the steel conveyor. The latter wos made up 
of overlapping steel plates mounted on rollers, - From the upper end of the 
stecl conveyor the pitch discharged into.a car in the form of thin plates. 


The plant was not- operating at the time of the visit for lack of tar. — 
Stocks of material on hard were 400 tons anthracene rosidue, 30 tons crude . 
naphthalene, and 600.tons of hot-pressed naphthalene. 


Bitgorsverke A.G., Castrop-Rauxel 


The Castrop-Rauxel plant of- Rutgerswerke was visited on Esitaince 17; 
1945, and on two subsequent: occasions. The manufacturing processes. and 
products of this company were discussed with Dr. Carl Fehr, Dr. Geller, Dr. 
Carl Bellwinkel, and Dr. Paul Schurmann. The plant was inspected with same 
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of these men. The. quent ees: of tar Belcan eet in this eee in 1943 was 
172,247 tons. as ).- 


About ho percait of the equipment at Rauxel was destroyed during the 
war. One lime kiln in the tar-acid plant, a crude naphthalene plant having 
a capacity of 700 to 800 tans per.month, a naphthalene-refining plant of 
800 tons capacity, a crude anthracene plent of. 120-to' I4O tons per month 
capacity, pure anthracene equipment (30 to 45 tons per month ) , pure carba- 
zole equipment and carbazole. sublimation equipment (20 to 25 tons), and. 
equipment capable of making 40 to 50 tons..per month of acenaphthene,. _ 
fluorene, and diphenylene oxide was destroyed. Also, the road tar-making | 
and handling capacity was decreased 50 to 80 percent. The light-oil plant 
also was put out of commissio. Very little damage was done to the batch 
tar stills and oil-redistilling stills.with columns. 


This plant distills dehydrated ‘tor in. vertical, ; gas-fired, 60-ton 
batch. stills. Mounted directly above the stills are cast-iron fractionating 
columns 2 meters in diameter by 10 meters high. Each colum has 40 bubble 
trays, and at the top is mounted a vertical-tube, water-cooled dephlegmator. 
The stills are operated under about 650 mm.. vacuum. The following primary 
fractions are taken: . 


o +e 


Carbolic o11 fraction eccocccccccccevecvevece 5.0 . 
Naphthalene I (about 70°C.) weccccccccccccees 
Naphthalene II (109+15°C.) .rcccsccccccccccns 
Methyl naphthalene fraction .c.crccccreccccess 
Acenaphthene fraction ceeccccccccccsevacecccer 
Fluorene FYACTLION weccccccccrecesacscesseccces 
Phenanthrene fraction CHOSCHHO LOCC ERO CEETE CES 
Anthracene fraction (12-18 percent anth.) ... 
Carbazoale fractim abs 0 NAGS SOR SWS ae eee aes 
Briquette pitch, 70°-80°C. cscccvececcceteces 


S 
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~ 
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Continuation of the distillation, with vacuum and some stean, wienae the 
following products: : 


Percent 
Pyrene fraction (10-18 percent pyrene | eee 1.0 
Chrysene fraction CHPeoeeereeresesceccecerecves 4.0 


Hard pitch (250°C. ) ‘ib 6OC6 6 ONS 0 60 SO ee eOK OO eS 40.0 


The accompanying table lists the products made at this plant during the 
first 10 months of 1944, 


The newer developments at this plant that are-worthy of note are the 
manufacture of Plastix, in special equipment, new apparatus for the cool- 
ing of pitch, and increased production of carbazole, acenaphthene, dipheny- 
lene oxide, pyrene, and symmetrical xylenol. The carbazole was employed 
by I. G. Farbenindustrie for the manufacture of tetranitro carbazole used 
in a grape-arbor insecticide. The acenaphthene end pyrene were used in 
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making dyestuffs. The use of the diphenylene oxide is not definitely know, 
but it was said to have been used in scents. The symmetrical xylenol was 
shipped to Rutgerswerke at Niederau, where it was chlorinated for use in 
disinfectants, 


Plastix manufacture. - For the manufacture of Plastix, a spacial plant 
was installed. It consists of a tank of 100 tons capacity heated by gas 
with ring burners, provided with distributing pipes for the introduction of 
air. A vapor off-take connects the tank with a water-cooled condenger. 
Following is a transletim of a description of . the process recoived ‘at the 
Rauxel plant: 


‘The plastix oxidizing plant is charged with 70-80 tons of soft 
pitch with a melting point of 40°-50°C. The capacity of the oxidiz- 
ing tank is approximately 100 tons, but there must.be some empty 
space in order to avoid forming over into the distilling tube. In 
addition to soft pitch, patie ve 2 other, grades of any Boe 
point may be used. 


The batch must be heated without interruption. When the temper- 
ature reaches 290°9-300°C, » oxidizing should be started. Oxidation 
should normally be finished after 10-14 hours. Approximately 400-600 
cuem. Of air should be used per hour, regulating the Pee 80 as 
to insure thorough mixing of the MASS e ae > 


Oxidizing miry be’ intensified. Dy 3 small addition of team. The 
oxidizing temperature must be raised to at lcast 450° ard maintained 
at this level throughout tho whole of the oxidizing operation. The 
use of heat is absolutely. essential to achieve good resylts. Con- 


. 8 + @ 8 # 


sumption of oxygen is controlled by: analyzing the waste gas. Owing 


distills off§ © | 


When the mass hes a softening point of.1809-200°C., the process 
is finished. Subsequently, the softehing point is adjusted (in the_ 
game vessel) to the desired level by adding heavy tar oils, prefer-— 
ably free from residue. 


The quantity of oil required de pends on the desired seetenine 
point, which generally is’ betwecn 38° ‘and a 60°, although it is possi- 
ble to keep the’ softening point at a’ yee evel. The intervul be- 
tween the breaking point of the product and the Seven point 

‘must be at least 40°C, 


In addition to the above, it was stated that the best combination of 
oils for Plastix consists of 70 percent anthracene oil II, 3509-450°C, free 
from crystalline substances, and 30 percent of wash-oil ‘fraction, 250°-320°C, 
The mixture should be free of crystalline substances. Approximately 50 pe-- 
cent’ of the above oil mixture is used to flux the hard pitch. (180°-200°C. ) 
produced in the manner des cribed above, 
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Another method for producing hard pitch in addition to the method for 
making Plastix was tried by Rutgerswerke several years ago. It was des- 
cribed in a British patent, No. 499,924, applied for on March 22, 1938. By 
this. method, briquette pitch was heated to 300°-350°C. and blown. with steam 
heated to 400°-500°¢.- The steam was superheated electrically. This proc- 
ess. was tried-on an experimental scale but was dropped’ because of the war. | 
It was mentioned that the heat consumption of this process was “high, but.no | 
attempt. was made to conserve heat. The steam consimption’ was about 1-1/2 . 
tons per ton of: ee aoe pitch produced: by the process “was granulated — : 
with water. eae 


a 


ee ¢ & @ @ 


pitch. and briguette: pitch. The = ‘following method was used cae at 

the Rauxel plant and also at the tar-distilling plant or Gatehoffnungshiitte. 
It was especially-suitable for cooling hard pitch. Liquid high asoftening- 
point pitch from-an. overhead feed tank flowed from small holes in the bottan 
of a horizontal pipe or manifold. ‘The thin streams of ‘mélten pitch dropped 
onto water flowing-in shallow, inclined troughs. The streams of pitch floated 
down the troughs with the water and cooled sufficiently before reaching the 
end to become semisolid. They then were separated from the water by an in- 
clined grating made of iron bars spaced close together, While ‘passing | over 
the. grating and dropping into a car, the moisture on the surface of the i 
rods of pitch evaporated and the rods cooled pufficiently to break into 
small pleces. Ser eae 


e,e* © @¢ 


comercial use was ‘intended primarily for the - eoolthg ‘of Bb ycct oi pitch. 
The molten pitch flowed in a thin band onto water flowing dow a shallow 
trough about 50 meters long. The nozzle by which the pitch waa flowed onto — 
the water was so placed that the pitch film remained on the surface for 
Several meters... This errangément allowed the pitch film to cool by air on 
the top while it. was being cooled by water from below. It was claimed that 
by this arrangement the pitch became sufficiently solid so that water did 
not enter it when. it. became submerged in the water.’ A steel rod grating _ 
at the end of the trough separated the solid pitch Prom the’ water and dis- 
charged the epaulated piteh” into a'car. | 


The watex. was. recirowlated. - 


The two methods of pitch cooling mentioned, above have been patented : 
In ee by Ritgorsworke - AsG. Tho patent numbers’ ahd dates are as follows; 


No. 688,505, published Feb. 1, 1940. 
No. THO, 0555 ‘Published Aug. . 26, 1943. 
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Shipments, 1944 


In ° In oa: 

Acid reSin cecccccccvcceoes 9 by) Flotation oil eoocccosee le > 86 
Neutral light o11 ccecesece 41,520 Anthracene 40 percent .. 68. »170 
Soft pitch seccccceccscevese 2,017,092 Burning Stock .ccecccces 7,195 
Pitch ceoccsecevciasecesecce 351 9327 5533 Anthracene 70 percent ee 15,015 
Steel-mill tar cesccoccccces 1,864,193 Test base A. T. (7) cece 20 
Cable TEAL cocscccscrecsccece 249 , 570 Pyridine.normal test coe 151,517 
Prepared CAL ceccccccecoses 1,058,593 : Pure: pyridine eoveoeesece 21,950 
Street tar or bond eccccces 391,641 Technical quinoline cece 13,463 
Cold tar @eveecervrerveeceseneeese 160 , 330 High-boiling bases eoeete 20 
Lithosote cececccwscccsecee 1,251,541 Ammonium sulfate ..-..e. 521» 19e 
Iron lacquer eeccccsececeee 697,422 Pyridine residue II ...«. 62, 832 
Insulation coating material 313,936 Pure anthracene ..c.ese. | 113,223 
Straight 90 benzene eeecoee. 16,548 Sublimed anthracene .... 160 
Motor DENZENE ceeecccccceces L ,057,602 Impregnating O11. ss0 sav 146,070 
Straight tuluol .csccoccces 177,252 Heating O11 .cccccccseee 3,693,006 
Straight soluent benzene I. 1,688 ‘Marine heating oil ..... 27,569,801 
Pure benzene eeoeeeseceeresee , 1 Solvay wash oil sealecees 6, 867 , 641 
PseudO-oumene eccccccvecece 1 Motor fuel O11 wccccccee 158,994 
Pure xylol Cooeecrenecsseces 567 , 587 Hydrogenated, oil Mi eco. 5 458 
Neutral o11 III ..ccccccees 325,865 Hydrogenated ofl I ..... 11,096, 88 
Neutral o11 IV secccveccces 46,737 Hydrogenated OL] V -ccces 8. 7139, OT2 
Cumarone reSin esesesceceee 1,167,936 Marine heating 611, medi- | 
Benzoate liquor esscseseeee 179,490 um pitch composition. 8,566,462 
Phenol pitch eeveeceeseecnere 218,562 Neutral oil @eeeevneeveeee 50,651 
Phenol/cresol mixture sees 277,510 Xylene 1-2-4 weccccccece 5,781 
Phenol cccscccccccsoccesces 2,766,519 Xylene 1-3-5 wcccqeceece 100,327 
Liquid phenol eeoececcocrceon 128,945 Xylene 1-4-2 eeeecorvceece 16 
Cresol DAB IV wcccecccccoces 2,152,801 Hard pitch w.csccscecece 1,392,604 
Cresol DAB VI .cccceseceeee 1,375,070 Caminated pitch .recesee 27,205,885 
Pure ortho-cresol seccecces 273,026 Hard-pitch liquid ...e.. 259 ,790 
Pure meta-cresol .eccvecese © 78,421 Plastics .s.ccccccscccee - 485,355 
America-cresol seccceceseee 1,042,921 Cumarone hard residue ... 104,870 
Raw: pyro-catechin ceccecece 28,440 Ortho-oxy-diphenyl veces 9,210 
Technical ortho-cresol .... 79,740 Para-oxy-diphenyl 2.0.6. 35 
Raw naphthalene cesecccecece 107 , 600 Special tar O11 cccccoee. 1,225 
Warm pressed g00dS eeeeeeee 2,137,830 Technical fluorene ..... 14,206 
Pure naphthalene .eccccesee 3,504,832 Technically pure fluo- 
Filtored anthralene ofl ... 1,067,152 PENG: 656s desesaweiees 5,485 
Caorpolnott: «csesseetssieeece: 3,485 Phenanthrene, centrifuged 101 
Raw tar fatty O11 I cesccee 450,240 Phenanthrene, untreated, 300 
Tar fatty oil provisions .. 50 Acenaphtene cececcecesece 229 , 384 
Tar fatty oil II pecevecoce. . 175,937 Indene eceonececpoesereres 13 
‘Tar Patty C1) tL sewsseees 143,443 Diphenyl oxide .eccececes 235,912 
Tar fatty OLL IV vesvecscee 18, 309 Hydrocarbon Mixture eesec 9 , 982 
Naphthalene wash o11 ..ece. 374,406 Alpha-beta-methyl-naph- 

thalene eeeseecngneceoce 22 , 683 
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a |  Inkg. 
Alpha-methyl-naphthalene ... 53791 | 
Beta-methyl=naphthalene eaee . 515 

Technically pure di-phenyl .. . ‘91 
| Carbdazole 85 percent evete pes 59,676 
Fluoranthrene ...ecee 7c eae 301: 
Pyrene pVicusaeseeseseweesas 25,242 
Chrysene CCC Core seGesseceree 23 

- Raw ethylene chloride ....e. 123,680 
Tar oil "Rutgers" ©-0 © C'0.0 609.0 306 


Straight soluent benzene II..: 
Pure toluene @O+eeeeceereeee 
Special beverage BtOck eevee 
Raw soluent benzene I .eeece. 
Raw America cresol .eccece 9.00. 
Pitch coke oil woeeoeceseceres - * es 


The production for 1944 covered only 10 mths. From November 6, 1944, 
until the end of 1944, the factory was idle on account of the bombing on 
November 6, 1944. = : | | se 
_ | Bitgerswerke Aktiengesellscheft, Berlin 

Rutgerawerke Aktiengesellschaft, Berlin W-35, Litzowstrasse 33-36, was 
visited on October 41,1945, ‘The persons interviewed were directors Fabian, 

r, and Kahl end Professor Dr. Mallison. General information concerning 
the Ritgerswerke tar plants in. eastern’ Germany was requested. The following 
information was obtained: . _.’ | : ¢ 2s ee?" ck, ae 


Erkner plant (near Berlin). + This plant is operating but at only about 
10 percent of its capacity because of insufficient tar. The capacity. of the 
Plant is about 100,000 tons. The amount of tar distilled in 1943 was about 
60,000 tons. Tho plant was not badly demaged.during the war, and, except, 
for the naphthalene-cooling and. hot-pressing departments, could be’ operated 
at full capacity if enough tar wore available, 


The equipment and operating procedurés at Erkner are like those used at 
Reuxel by this same company, . Thero are: eight hO-ton vertical batch stills 
mounted directly below cast~iron.columns for tar’ distillation, two contin- 
uous stilis for tar dehydration (one damaged), two 100-ton and six 20-ton 
stills for benzol refining, a complete tar-acid plant (capacity about 10,000 
tons per year) containing five crude-acid stills and one pure-phanol still, 
& naphthal ene~cooling building and hot press (demeged) , & cooling house for 
pure naphthalene (damaged), and plestix-making equipment (damaged). 


In the way of followin rocesses were 
iaitlanea - y new developments at Erkmer, the fol &P 
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“A asthe of making hard pitch (200°C.) from briquette | pitch was 
tried, which consisted in passing briquette, pitch heated to 300 0-350°C. and 
steam heated to 400°-450°C. by means of an electrtt heater ‘through a pipe 
into a flash chamber. The hard pitch coming from the flash chamber was 
granulated with water. According to Dr. Geller, who was interviewed . later 
in regard to this process, steam consumption was abent’1.5 tons per ton. of 
pitch. The heat consumption was said to be high' but*might’ be improved by 
means of heat econeamizers. This process was tried‘onm an oéxpbrinehtal ' Beale 
during the war but had to be dropped parce Geverorin ty: was" Ceres e 

In making plastix, it was said that the: important thing ‘Is to “use| 
& proper canbination of high- and low-boiling:tar'‘oils for fluxing hard 
(200°C.) pitch, and the quantity of oil mixture used must’ bte* just’ ‘enough to 
"swell" the pitch and not dissolve it. The proportions: used by Rutgerswerke 
were said to be about 30 percant ofl and 70 percent pitch. The oil mixture 
contained oil distilling 4809-450°C. and oil distilling’ about 300°C. | 

In the benzol plant at Erimer, a method of removing thiophenes from ben- 
zOl, to be used for synthetic phenol Production, wes used, which consisted 
in giving the benzal 4 preliminary wash with 66° sulfuric acid, then adding 
solvent naphtha II, containing indene, and washing again with 66° sulfuric 
acid. Agitation was continued for 2 to 4 hours. For benzene containing ~~ 
0.2 to 0.4 percent thiophene, the emounts of acid and solvent naphtha II 
used were 14-18 porcent. by weight, and 3 percent by. weight; respectively. 

For a thiophene content of 0.05-0.15 percent , the percentages of acid and 
solvent were 6-12 percent and 1.5 porcent, respectively. — Following the acid 
treatment, the benzol was washed » with water and soda. 


Breslou. - - The Riltgerswerke plont at Breslau was said to havo been . 
destroyed almost completely during the war, 


Niederau. -. The Riltgerswerke plant at Niederay (near Presden),. whose 
capacity was about 48,000 tons per year,:is believed to have ‘been dismantled 
and. Dreperst for akan to mUeeTeS aes i 


s 


Chemische Fabrik Weyl. ‘A. G., ‘Mannheim « oo ; = 


Chemische Fabrik Weyl A.G. at Mannheim-Waldhof - was visited on. pecedber 
1 and 4. The persons interviewed were Dr. Charles F. Lang (a director of 
Rutgerswerke ond at present manager of the Mannheim plant) and Dr Fried 
rich orby, director of Chemische Fabrik nee AsGe' 


‘This is the Largest tar plent- An. the Anevieee zone OF igeeueat ian: In 
1943 approximately 73,000: tons.of tar was processed. Crudé-tar supplies - 
came from coke plants {n.the Soar and fran gas plants - (about 30) in Hessen ; 


Wustemberg, ond Baden. | - 


About 15 percent of the equine in this plent was damaged by air 
reids. The depertments for cooling and hot-pressing naphthalene and for 
the production of fruit-tree carbolineum were destroyed. Some of the other 
departments were slightly domaged, 
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Except for the stills and pitch-cooling pans, the equipment used at 
this plant is similar to that used in most of the German tar plants... The 
six stills, two of which are used for dehydrating and four for distilling 
tar, are heated by coal with mechanical stokers. Each still has a capacity 
of 62 tons and is constructed like a horizontal tubular boiler, 76 tubes, 
each 7,058 mm. long, 121 mum. O.D., and 108 mm. I.D., connect the two ends 
of the stilis, The ends of the tubes extend through the end plates and are 
provided with a bead or rim, which keeps them from pulling away from the 
end plates when the stills are heated. Combustion gases pass through the 
tubes, and they are surrounded by the tar to be dehydrated or distilled, 
The two stills used for dehydration are not equipped with colums. The 
four tar-distilling stills have cast-iron bell-and-tray colums 15 meters 
high and 120 cm. in diameter. Each colum has 48 trays and is provided 
with a water-cooled dephlegmator containing l7 vertical tubes, through 
which the vapors pass. The colwms are so heated that reflux from them re- 
turns directly by gravity.to the stills. The stills were originally in- 
stalled by Weyl and are unlike those used by Riitgerswerke in its other 
plants, but the columns were installed by Ritgerswerke and follow their 
standard design. 


Pitch cooling is carried out by equipment developed by Weyl, which 
operates satisfactorily but, according to the directors of the plant, is 
unnecessarily expensive, Eighteen shallow steel pans, each capable of 
holding one ton of pitch, are mounted in cascade arrangement above a roil- 
road track and ebove a movable hopper, which can receive the pitch by. grav- 
ity from any pan and drop it into a railroad car. Molten briquette pitch 
fram ae tank mounted above the topmost pan flows into the latter and over- 
flows into each of the other pans until all eighteen are full. After cool- 
ing for a day, the pans are inverted by rotating them around trunnions 
nounted at each end. The solid pitch drops from each pan into the movable 
hopper, which conveys it to the car, The pitch-cooling building contains 
four units of this kind, or 72 pans divided into four groups of 18 each. 


Following the destructio of the naphthalene hot presses, this plant 
began making 78° naphthalene by the redistillation of crystallized and 
drained naphthalene. = steam-heated vacuum still with columns is used for 
this purpose. | 


The various ercanete made at this plant and their respective yields 
were as follows in 1943: | 


Water, 5 percent 
Light oil » & percent, fractionated in benzol plant to produce crude 
-benzol, toluol, xylol, and solvent naphtha, 
The first three were washed and redistilled to 
make pure light oil products and the solvent — 
-naphtho was shipped to Riltgerswerke at Rauxel. 


Carbolic oil, 3 percent, shipped to Rauxel with the solvent naphtha. 
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Naphthalene oil I, 7 hag ? cooled in pans, drained, and hot-pressed 
we tg. to make 79.0°-79.5° naphthelene. (or 78.0 
to 78.5° a few years ago for American 
shipments). The oil from the hot presses 
-- was sent with the carbolic oil and sol- 
vent naphtha to Reuxel. The 79° naph- 
thalene was washed and redistilled’ to 
moke refined naphthalene. Present prac- 
‘tice since the hot presses were destroyed 
is to crystallize this fraction, drain, 
| . centrifuge, wash, and redistill. The. 
| freezing: point of the naphthalene is 
ye 4 | : _ about 79. é°. 


Wes oil, 7 percent, shipped to coke plants for recovery of light oil 
from the EASe | | sc 7 7. - 


Anthracene oil I, A bees » Shipped erence for fuel oil or hydro- 
genation. Small part for wood preserva- , 
tion (carbolineun). | 


Anthracene oil II, rf percent, a part of this oil was crystallized in 
pans and filtered through vacuum filter 
pens to obtain enthracena residue for 
shipment to carbon-black plants. The 
filtrate went to fuel,oil, naphthalene 
wash oil (used et coke plants ) » or car- 
. bolineum. Another part of anthracene 
oil II was mixed with wesh oil or naph- 
thalene oil, cooled in a water-cooled 
_ tank with agitation and, centrifuged to 
make 40 percent anthracene. The centri- 
fuge oil went to fuel oil. 


Column oil, 2 percent, thin ‘ofl was drained from the. colum oe com 
| ' pletion of distillation and before filling 
thé colum with tar for the next distilla— 
‘tion. ' The 011 went to fuel or hydrogenati: 


Briquett? pitch, 54 percent, cooled in i ton pans and shipped to bri- 
| quetting plants. — 


When visited, this plant had received some crude tas from the Ruhr but 
was receiving virtually no tar.from its regular sources. of supply. Stocks 


on hand consisted of 7,000 tons of briquette pitch, about 300 tons fuel oil, 
500 tons carbolic ofl, ae 300 tons of i 
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Gelsenkirchener Bergwork Akt. aoe Grupp e Bochum ~ 


Zeche Carctinengllick, Bochum 


This plant was visited @ Septerber | 20 with Dr. Geiselbrecht. The . 
persons interviewed were works ‘director Dipl. Ing. George Speckherdt and 
superintendent Voigt. They aleo conducted the -trip ee the plant and 
explained the various operations. 


No part of the plant was working at the tine of this visit, becduse 
permission to operate had not been granted. Sane departments will require 
rebuilding befdre opérattion can be started, but others are ready for imme- 
diate use. The situation with respect to bomb damage is as- follows: 


“Far stiltse Can be Fun. at full. eDBOr EY 5: i. ory 600 tons 


Bie “Ofl-redistilling stills: Can be run at full capacity. 
"Nephthaleno-washing Oquipment: ‘Can -be repaired, - 
Naphthalene-refining equipment: Can be used. 
Phenol-extraction ‘equipment: Can be repaired. 
Naphthalene pans and hot presses: Totally destroyed. 
ee acer eon ie as cea aoeey, ache cae 
Naphthal one-subl ination house: ‘Totally destroyed. 
‘The Light-o11. plant. ‘ although severely damaged, cen. be winced in oper- 
ation soon, because the equipment is in good condition. Most of the damage 
suffered by this’ plant was confined to the building. | 
When running at full capacity, this plant received 600 oe of tar per 
day fron. eight sources, namely: Carolinenglick, Bruchstrasse, Dannenbaun, 
Nordstern, Alma, Friedrich Wilhelm Hiltte, Hoerderverein, and Tremonia. The 
tar was received by tank cars and unloaded by dropping. it into troughs be- 
side the track that rm to tar-storage tanks. , 
Dehydration. - Déhydration ‘of. thé crude tar wos carried out in one 50- 
ton, vertical, pot-type still running continuously without colum. The 
water. and dight oil aa cued enounted to about 2 Percent. . 
Distillation. - Seven stills were aed for ‘distilling the crude tar. 
They aro divided into two Groups « - Three 50-ton, vertical, pot-style stills 


without columns aré in ene group, and four 50-ton horizontal stills provided 
with two fractionating colums are in another group. 
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The horiz otal stills have two large heating tubes (as at Gutehoffnung- 
shutte). They are-so connected with the columns that any one of the four 
stills can be run with either of the columns. Each of the columns is @ 
meters in diameter ond 19 meters high. .There are:19 sections and 38 trays, 
the tray spacing being 500 mm. They are provided with water-cooled. dephleg- 
mators, condensers, and barometric logs for thé céndensates.. The columns 
are not enclosed. Both the vortical ond horizontal stills operate under = 
about 650 om. vacuum. 


fad ee ae 


The oe from the vorkace’ stills were: 


iter ana light oil, 5 percent - ‘The light oil (avout 2 percent) 
went to the benzol plant. | 


Crude wash oil, 15 percent - Redistilled in four vertical stills 
with small -bell and tray columns (not enclosed) to make: 


Carbolic oil Shipped to men oee tee oo tar-acid extraction. 


Nephthalene oil washed with 20 percent NaOH to recover tar 
acids for shipment to Meiderich. The neutral oil went to 
“week oi or fuel Otte 


Wash oil - Shipped to coke plants for light-oil recovory. 
Residue - Returned to crude tare | 


Anthiicens fraction, 17 percent - Crystallized in pans, drained, 
filtered (with vacuum filter pens), ond centrifuged to obtain 
anthracene residue (20 percent anth.) for carbon black or refin- 
ing to 40 percent anthracene and anthracene oil (to road tars or 
other prepared ters or fuel). 


‘Heavy oil, 8 ‘percent - Hydrogenated or mixed with bitumen for 
roads. 


' Hard pitch, 20 percent - Shippod to pitch coke plant at Lothringen. 


‘From -the horizontal stills with columns, the following products’ were 
obtained: . | | _ . 


Carbalic oil, 4 percent - Shipped to Metderich. 

‘Naphthalene fraction, 89 percent - 65° freezing point. washed 
for tar acids (phenolete to Meiderich), crystallized in pans, 
drained, and hot-pressed to make 78° + naphthalene and wash oil. 
Wash oil, 8 percent 7 Used directly for Light-oil scrubbing. 


Anthracene oil, 20-22 pecienk - Cooled in pans. ; filtered, ‘and cen- 
trifuged. 


Briquette pitch - Shipped to.coal~+briquetting plants. 
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The most interesting points observed at this plant were the following: 


Oll-redistilling stills... 2 our horizontal stilis ‘equipped with 
wo effective 30-plate fractionating columns.) ‘This installation (described 
above) was said to have been built by Carl Still of Recklinghausen. . 


Tar acid-oil extraction. ~- Two vertical cone-bottom tanks, which 
previously had been employed as benzol washers, were being used as extrac- 
tors for the removal of tar acids fram tar-acid oil. Each tank is filled — 
aot one-half to two-thirds full with 20 percent caustic-soda solution. 

Thn the tar acid o1l is pumped continuously into tlie tank through a pipe 
that extends almost to the bottom of the cone. The oil rises through the 
caustic-soda solution and overflows near the top of the tank into a run- 

dom tank. The tar acids are extracted from the oil as it rises through 

the caustic soda. Little or no emulsification takes place, because agita- 
tim ts not employed. When the caustic becomes. saturated with tar acids, 

it is replaced with fresh caustic, and the cresylate is sent to Meiderich. 
The process was developed by the director. of the plant, Dir. Ing. George 
Speckhardt.’ He provided a copy of his patent application in which the proc~ 
668 is described. . 


» ® © * 4 


oe «sm ow 8 


several valves and small tubes on the bottam, a rectangular water tank the 
bottan portion of which is arranged with sloping sides, and a screw con- 
veyor and perforated bucket elevator discharging into railway cars. To 
Operate this device, the liquid pitch to be cooled is pumped to the overhead 
Precooling tank, where it is cooled atmospherically to below 300°C. (about 
230°-235°) for hard pitch and below 150° (ebout 120°C.) for briquette 
Pitch. It is then run into the feed tank, and the valves are opeed to 
Pemit the pitch to run through the bottan openings into the water. The 
Streems of pitch congeal in the water and drop to the bottan of the water 
» Where they are moved by the screw conveyor to the end of the tank. 
They are then transported by the inclined perforated bucket elevator to a 
chute, which delivers them in granulated form into an open railway car. 
\ errengement for the cooling of pitch is described in German Patent 
Lipa issued to George Speckhardt, works director of the Carolinengliick 


aly pie benzol plant building at this plant had been Heavily damaged by 
Pg al, but the equipment was not appreciably affected and could be 
ed in operation again in a rather short ‘time. ; 


not [rocks Of raw and finished materials on hend’at this tar plant vere 
6°. The quantity of crude tar in storage was only 400 tons. 


1 
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’ Gelsenkirchener Bergwerks A oGe- - 
Chemische Betriebe Futon iheln, Wanne-Eiickel 


The date of the visit to. this plant was ) Septenber 15, 1945. Works 
manager Slumberger was interviewed. 


The plant is divided into the following departments, with separate 
buildings for each; (1) Tar distillation, (2) cements and coatings, (3) | 
bituminous paints, (4 ) lubricating oils and. eneeees , (5) reclaiming of used 
lubricating oils. — 


The tar-distilling plant o small and of the type most pcanentis used 
in Germany. It processed approximately 2,300 tons of crude tar per month 
end 400 tons of benzol:wash.oil and coumarone residues. There were eight 
vertical gas-fired stills of 20 tons capacity each. Some of the stills and 
all of the condensers end receivers were damaged or destroyed by bambs. 

One still with a temporary condenser was operating at the time of: the visit. 
The stills were operated under vacuum to briquette pitch and also to hard 
pitch (100°C.+). The following fractions were collected from dehydrated 
tar: (Dehydration continuous in a separate stil, ) 


| - Percent. 
‘ . 1, Water and Light oil | ee 0.5 .- 
2. Middle oii, 200°-2355° cavesccovevegscess LO-lL2 
4e . Heavy oil, "2350-2500: Piet lee 5-5 
4, Anthracene oil (light), 250°-270° ...... - 810 
' 5, Anthracene of] (med. heavy), 2709-300°.. 5 
6. Anthracene oil (heavy), 300 0°-( 3600-4000 ) we | 
ie Pitch, _ 1009-150° K. Se Coe eoressecseeeses 45-50 


The fractions were handled as peviouas : 
1. Light oil used in bituminous ‘paints. 


‘2, Middle oil sGoiled in pans and drained, 55°-60°, 
_ Naphthalene centrifuged or sent to carbon-black - Plants or 
fuel oil. : 
Drain oil redistilled to meke wash oil, Sonlefiatation 
oil, or oil for shipment to tavcnotd plants. 


3. Heavy oil cooled in pans. Naphthalene added to that 
from (2). Drain oil to wesh of] or carbolineun. 


4, Cooled in pans, filter-pressed; oil used as flux for 
road tars, steel-works tar, refined tar, or as fuel, 


Anthracene residue (2, 0-3. 9 percent) shipped to carbon- 
- black plants. 


De Cooled in pans, pia tesspesee ca: Anthracene aes 
added to that from (4); ofl redistilled to make et 
and heavy fluxes for: epee purposes. 
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6.. Used in’ making lubricating oils after cooling,-filter-_ 
ing and redistilling. Also used ner flux for hia! 
= MeverProor ine ea o 


Te Berd pitch ) shipped to pitoh coke plante. 


This tar plant specializes in making compounds of the type called — 
Plastix in Germany. Hard pitch is fluxed with heavy anthracene oil or a 
nxture of the latter with hard pitch distillate. Such mixtures have in- 
proved temperature characteristics ait are used in ae f eee 23, * 
coating, and paint compounds. = 


The plant for making cements and coatings is equipped with three hori~ 
zontal heavy-duty mixers and two smaller pony mixers for making filled com- 
pounds. Soft pitch is mixed with various fillers and in different emounts 
to make hot application compounds for. use on roofs, foundations, > tunnels,. 
cables, pavements, etc. : : 


The factory for making bituminous paints has five Sten jnaketed, a 
agitated, vertical mixing tanks with reflux condensers. Coal-tar pitches 
end petroleum asphalts are fluxed with solvents to make metal ree of all 


The lubricating-oil and grease factory ds veli=eoull pped with mixers os 
coolers, and kneaders for making various kinds of lubricants and greases. 
During the war, heavy anthracene oil was used as a substitute for petroleum 
oll in the formation of lubricants, greases, and puttys.. The products 7 
were used for heavy-duty purposes » for which baat were considered to be 
satisfactory. 


The plant for pacing used lubricating oil settled » dehydrated, and 
centrifuged such oils and returned them to the plants from = they were 
received, 


Bergbau A.G., aiid Lyawig, Herten,. Germeny 


Tar-Distillation Plant 


‘ The Ktnig Ludwig tar-distilling plant, near Recicl inghausen, was visited 
y the writer, Mr. Hunter (civilian officer, Military Government, Gelien- 
kircken) , and Dr. Geiselbrecht on September 27. 


hie Ba Plant officials who conducted the inspection were Westmann (direc- 

aac coke plant ond tar plant), Flottmann, assistant director of coke 

Kus end tar plant, Ahnen, assistant superintendent of coke plant, and 
Seler, foreman of tar plant. 


cou The plent had not been damaged by babs or artillery fire, and operations 
d be resumed immediately if permission to reopen the plant were received. 
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Operations were stopped completely on March 21,’ 1945. Since that time 
tar has been received at the rate of ‘about. 300 tons per month fram Kinig 
Ludwig mine, four-fifths which is carbenizing 300 tons. of coal per day. 
This is half of the plant's carbonizing capacity. The amount of coal mined 
per day at this plant is now 3,000 tons. Ordinarily it would. be 6,000 tons, 
but destruction of one of the two hoisting drums ‘cut production in "half, 


The tar plant hes on cre at this time about 2,000 tons of crude aa 
385 tons of anthracene rosidue, 210 tons hot-pressed naphthalene, 5,000 
tons briquette pitch, 200 tons hard pitch, 272 tans crude naphthalene, 25 
tons naphthalene for naphthalene motors, 68 tons of 40 percent anthracene, 
and about aioe tons of various grades of oil. 


Bighty-one seeps. wore employed during the war. No operators are am- 
ployed at this time while the plant is shut down. All of the equipment in 
this plant is well-arranged and in good condition. 


Tar Receiving 


Tar errivos at. the plent’ in tank care ; which ‘are switched: into a large 
building with two tracks running lengthwise. ‘The building is long enough 
to accommodate about 10 cars on each track. Between the two tracks in e 
steel trough into which the ter fran cars mm either track can be discharged 
by gravity. The trough delivers the tar ae & sump, from which it is pumped 
. tQ: storage. It wos explained that this tar-receivin building was provided 
_to take oare of shipments of brown coal tar, Which Konig ludwig expected to 
handle because another plant that had been distilling this tar had been des- 
troyed. -Brown coal tar becomes more viscous than bituminous coal tar on 
cooling, and the building was provided to keep the tar warm, 


Two 50-ton, vertical, gas-fired stills are used for camtinuous dehydra- 
tlon of the tar. Tho crude tar is pumped through a vapor-to-tar heat ex- 
changer or condenser and to an overhead feed tank, from which it flows to 
the two stills, The dehydrated tar flows oontinuously to receivers, from 
which it is pumped to storage, and the vapors pass through tar-~cooled and 
water-cooled condensers. The combined condensate is decented continuously 
to separate light ofl (about 1 percent) and water. The light oil is sent 
. to the benzol plant. for cea 


Tar Distillation 


The dehydrated tar is. ‘aistilied to briquette pitch in four gis-fired 
horizontal stills of 50 tons capacity each. They are constructed like those 
used by Carolinengliick and Gutehofnungshiltte. ‘The heat passes first through 
two tubes, then back around the lowor half of ‘the still, and returns to the 
stack through a horizontal flue located about 2 feet below the bottom of 
the still. The stills are not equipped with colums. The only frections 
taken to briquette pitch are about 24 percent "creosote" and about 18 per- 
cent anthracene oil. 
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Pitch Distillation | 


In addition to briquette pitch, this plant makes hard pitch, about 
150°C. K and S, for electrode-coke production... The briquette pitch to be 
run to hard pitch is transferred from the four horizontal stills described 
above to three gas-fired vertical stills, one of 50 tons capacity and the 
other two of 30 tons capacity each. - The 50-ton still is sometimes employed 
to distill dehydrated tar all the way to hard pitch. The distillatim to 
briquette pitch, either in the horizontal stills or in the 50-ton vertical 
still, is carried out with vacuum and no agitation, but the ‘distillation 
fron briquette pitch to hard pitch in the three vertical stills is effected 
by blowing the pitch with air. Some heating is done at the same time. The 
air with which the pitch is agitated is introduced under 4 to 5 atmospheres. 
The amount of air used was said to be small, but the quantity was not stated. 
The time required to go from Cees patch to hard pitch is 4 to 5 hours. | 


Pitch Cooling 


Briquette pitch is cooled entirely in steel pans. The pan building 
has 20 pans of 70 tons capacity each mounted on a single level above reil- 
road tracks. An. arched roof with central ventilator extends over all the 
pans. Pitch is discharged from the pans into the cars below through narrow 
chutes arranged like funnels. Fifteen of these pans were used ordinarily 
for briquette pitch. The other five were used for cooling tho hard pitch 
that was shipped to the- ‘pitch-coke plant at Lothringen. | 


Another method of cooling was used for the hard pitch that was added 
to special low-ash coal (30 percent hard pitch and 70 percent special coal) 
for the production of low-ash coke in byproduct coke ovens. ane method of 
cooling was as follows: 


A steel drum about 15 fect long and 30 inches in diameter revolves 
about 30 times per minute in a horizontal position below a liquid, hard 
pitch-distributing menifold and a water-distributing manifold. The water 
falls on the drum e short distance ahead of the liquid pitch, so that the 
latter actually falls onto a film of water. The surface of the drum is _ 
divided into channels about 4 inches wide by means of rings about 1/2 inch © 
high and 1/2 inch wide. A doctor blade pressed against the bottom of each 
channel removes the thin film of pitch that has been solidified by the 
thin film of water on which it was dcposited, end the flake pitch and water 
fell from the blades onto water flowing in shallow troughs. The troughs 
discharge onto a grating made of steel bars placcd close cnough together 
to keep the pitch flakes from falling through but with sufficient clearance 
to drain the water into a tank below, from which it flows through a coke 
bed to another tank. From there it is pumped back to ths chilling roll. 

The flake pitch slides down the grating and cto a belt conveyor » which 
transports it to a car. A fume hood mounted sbove the roll conducts objec- 7 
tlonable vapors away from the equipment. This chilling device was said to 
have a capacity of 20 tons per hour when operating on hard pitch. This 
appears to be & practical pitch-cooling device of large capacity. 
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Oil Kedistillation 


As stated above, the oil fractions taken when making briquette pitch 
are 24 percent “creosote” and 18 percent enthracene oil. The creosote is 
redistilled to make 0.5 percent light oil, 5.0 percent carbolic oil, 10.0 per- 
cent naphthalene oil, 5 percent wash oil ard 5 percent residue (all per- 
centages on the basis of dehydrated tar), -Oil redistillation is carried 
out in six 40-ton, vertical, gas-heated stills equipped with fractionating 
columns. Each column is 1.2 m. in diameter by 7 m. high (over-all) and. 
provided with l2 trays and bubble caps. The top of each colum is a four- 
plate dephlcegmator. Reflux is controlled by regulation: of the Roenne 
water to the dephlegmators. 


Nant naiicas 


The naphthalene-cooling building has horizontal-drain oij tanks on the 
first floor, anthracene-cooling pans on the second floor, and naphthalene-. 
cooling pans on the third and fourth floors. Each naphthalene floor has 10 
pans about 15 by 15 by 4 feet arranged in two rows of five each. Between 
the ‘pans on the first naphthalene ‘floor (No. 4) is a screw conveyor, into 
which the naphthalene may be shoveled from the pans on that floor. Between 
the two rows Of pans on the fourth floor are chutes, which discharge into 
the conveyor on-the third floor. The anthracene pans are drained by grav- 
ity to tanks on the first floor. . By means of a conveyor, the naphthalene 
from the pans (about 69°C.) is transported to the hot-press building. It 
goes into hoppers above two hot presses, drops into their mixers, where it 
is mixed at a temperature of about 30°C. (said to be no admixture of molten 
pepe ene or oil at this. plant) and pressed at that temperature. 


eviieteas 


The anthracene oil from the primary distillation to briquette pitch 
(without redistillation) is crystallized in the pans mentioned above and 
in anothcr anthracene cooling house with pans. After crystallation it is — 
pumped to vacuum pan filters (nltchen) mounted above filtrate receiving 
tanks. The vacuum filters are rectangular pans about 10 by 15 feet and 
are not equipped with agitators, “The anthraccne residue, when, removed from 
the ait ters; is. ONES toa covered SLOrAES outside the filter-pan building. 


To make ko percent anieeeone: the anthracene een 6 as duseribed above: 
is dissolved in an cqual quantity of wash oil in a horizontal steam-heated 
tank, recrystallized, und centrifuged continuously with two Hauboldt cen- 
trifuges. The amount of 40 percent anthracene made is not large. The.cen- 
trifuges and ee PeOL WANE equipm ent are in the samé building as the vacuum 
rilter pans. | —_ 7 


Nuphthelone Briquettes 


In a sepanitts building is noused the Suateiene used ‘for aeeing naphtha- 
Jene briquettcs tor stationary engines, Drained naphthalene from the pans 
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nentioned previously is recrystallized in elevated pans, drained, crushed, 
end molded into blocks about 3 by 3 by 2 inches. The two presses used for 
this purpose were made by Fritz Kalian, Berlin-Lichtenberg, Horzbergstr. 
102-104, They operate in the same manner as ball presses. 


There were two or three ball presses in this same building, as well as 
equipment (not used) intended for the continuous extraction of tar acids 
fram brown coal-tar oil. 


Special Products 


A separate building housed mixing and barreling equipment for heavy 
greases, A petroleum lubricant was compounded with soap to make heavy 
greeseo for use by the Ktmig Ludwig mines. No tar oils were used in these 
products « | 


This plant did not make special pitch campounds like plastix. 


Gutchoffnungshiitte, Zoche Sterkrade near Oberhausen-Sterkrade 


The Sterkrade plant of Gutehoffnungshiitte was visited on September 19, 
1945. The persons interviewed were Kokerei Director Dr. Kleingrotthaus 
end Kokerei Betriebsflhrer Ludwig Koerdt. 


The plent had been damaged by bombs and ertillery to the following ‘eXx- 
tent: A naphthalene-cooling and hot-press building was destroyed by incen- 
diary bombs, and one oil-redistilling still was damaged by artillery. 


Stocks of material on hand.were 400 tons of crude tar, about 3,500 
tons of pitch, and about 400 tons of tar oils. Tar receipts from the Jacobi 
mine cmounted to about 50 tons per day. 


Crude tar distilled by this plant during the period 1941-43 amounted 
to about 735,000 tons per year. Products made were heavy solvent, carbolic 
oll, crude naphthalene, wash o11, anthracene residue, anthracene oil, hard- 
pitch distillate, briquette pitch, and hard pitch. The operating procedure 
is illustrated by the accompanying flow diagram. 


Briquette pitch is cooled in pans, but the hard pitch is cooled in a 
specicl device in which the molten pitch, at 250°C., flows from 25 small 
tubes, about 10 mm. in diameter, onto the surface of water flowing in small 
Scnicircular troughs about 10 cm. wide and 7 m. long. The strecms of pjtch, 
congealed by the water, flow with the latter to the ends of the troughs, 
where they are separated from the water by a grating. They fall into a car, 
which transports them to pitch-coke plants. The cooling water drops into a 
tank and is recirculeted to the troughs. The temperature of the water is 
about 40°C. The quantity of water used per hour is about 20 to 30 cubic 
meters, The amount of pitch cooled per hour is about 5 to 8 tons, 


For the making of blended mixtures such as road tars end special pitch 
compounds, two horizchtal tanks equipped with mechcnical agitators are en- 
ployed, 
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Teordestillation Mathias Stinnes, wa Lesh Se a 


Teerdestillation Mathias Stinnes 1/2/3,. Essen-Kernap, , yas javautipated 
a September 21, 1945. The persons interviewed were Berwerk's Direktor Dr. 
Broche , Betriebsfihrer Halfmann, and Betrieb's Direktor Rummel. 


War damage to this plant was very light, and all departments could be 
operated. The plant was a at partial capacity when visited (50 
tons per day), 


distilled a residue coming from the hydrogenation Kp of. Ruhrol A.G. Bot- 
trop, an associated company. The a of crude tar and hydrogenation 


ly, dur’ng the war years. ee fay a eee 
If distilled by itself, the hydrogenation residue would yield about 

10 percent heavy oil ‘and 90 percent ‘priquette pitch, but actually the hydro- 

genation residue was mixed with crude tar in the above proportions, so the 

heavy oil fran the hydrogenation residue was combined with that fram the 

tar, and the briquette pitch was a mixture of pitches fram the two sources. 


Because the briquette pitch was of mixed origin, this company carried 
cn considerable investigational work to determine and establish its value 
for coal briquettes. It approximated but did not quite equal in binding 
capacity briquette pitch from tar alone. 


The operations at this tar plant are carried out in the following equip- 
ment $ 3 

Dehydration. - Tar is dehydrated by using it to condense the. vapors 
fran the tar stills, 

Distillation. - Six horizmtal 50-ton stills heated by gas through 
two large tubes in each still with roturn of combustion gases beneath the 
still before passing to stack. 

Oil redistillation. - Two vertical 25-tun stills équipped with 800 IMs 
diemeter bell and tray columns, and two vertical 20-ton stills with 25 tray 
columns 1,200 mm. diameter and 12 m high. © 

Pitch cooling, - Steel pans mounted above railroad tracks. 

Naphthalene recovery, - Cooling pans, centrifuge, and hot presses. 

Tar-acid extraction, - Batch extraction in tank with mechanical agitator. 


The following are the operations and yields of products at this plant 
when crude tar alone is worked up. When the mixture of tar and hydrogena- 
tim residue was processed, the yields of pitch and anthracene oil were in- 
creased and the yields of all other products were decreased. 


1696 | - 55 - 


Google 


I.'C. 7409 
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cA | 7 . Percent 
Water | Oe es ese eee _ 00 
Light . oil Serene cuscogeweseoscccccsveorscerseres 0.5 4 
_ Tey distillation: , 2 aie. wah. | 
* Maadre’ 6f15° 25 ee redistilled light oll... 0.5 


Naphthalene oil, 15 percent, cooled in pans, 
drained and centrifuged or hot-pressed crude __. | 
UB os ' naphthalene ace peeceseveccecceccsccccstecoase —B.0° 
a Naphtha} eng drain oil, 7 Percent , exer pies with | 
-" exude caustic soda: 


. Sodium phendlate (as phenols) corcnvecese cece 0 5 

Neutral oil Cec er rvecececcoscccerecececseees : 6.5. ; 
Wash O11] ceccvvccvvvccccensereceseceseseceseceee 6. oO 
Anthracene oil, 20 percent 3 filter-pressed: — | 

' Lrude anthracene coer ececeopesceccresccuscoes 5.0 


. Filtered anthracene oil eerccerececccrsseccens “19. 6. 
_ Brigquette pitch, 707 softening point,’ K. Se eeene 50.0 


qaneeutigehe Tee rodukte Fabrik, Haltermann & Co.: ‘Hambur,  Germa 


- This plant was -inspacted on October 10, 1915. PO en owner, 
and Dr. Alfred Glawo, director, ae : er ee a ee 

It ia an old tar-distilling plant, but it is ea’ largest and therefore 
the most important, plant of its kind in northern Germany. It is distilled 
about 30,000 to 35,000 tons of tar per year during the war. The tar was | 
received from city ee works. and tee from byproduct coke-oven Panes | 

In addition to the tar-distil lation plant, this company Has a ‘benizol- 
refining plant in the same location, Bomb damage during the various air — 
raids was large. Mr. Haltormann and Dr. Glawe estimated that about ‘65 per-. 
cent of the plant had been damaged by bombs. ‘The. naph thalene-refining 
plant was totally destroyed; about 45 storage tanks qut of more than 60° 
were destroyed or badly damagod; the’ settings of. the tar ‘gtills:-were broken. 
and are now being rebuilt , and congiderable damage was nist ah alas by several 
At tho time of this vieit one cae still was. operating for the produc- 

tion of OE nee we pitch and various oil fractions. . 
_ A new 50-ton ofl -reaietillation still and. ean ig peing installed, 

and preparations. have, been made se) install . a continuous a ‘still. 


Products. 


The products made in the plant were as follows: 
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Light oil srouees - benzol, toluol, Zyl » solvent naphtha; naphtha- 
lene products ~- hot-pressed naphthalene, -refined naphthalene, balls, flakes, 
and naphthalene oil for insecticjdes; anthracene residue for carbon-black 
menufacture; anthracene ofl for fuel, road tars, and refined pitches; 
crude, sprung, tar acids shipped to Meiderich. end Reuxel; wash oil of reg- 
ular grade and special wash oil filtered at 0°C.. (for use at coke plents 
in naphthalene scrubbers ); briquette pitch; road’ tars; and roof cement. 


Manufacturing Procedures and Equipment. 


The crude tar was dehydrated and distilled in two 25-ton verticel 
batch stills and two 40-ton vertical batch stills. The stills were oper~ 
ated under approximately 600mm. vacuum. The primary fractions were: 
Water, 5.0 percent, and light oil, 0.c percent; middle oil, 10 percent, - 
onthracene oil, 20 percent, and briquette pitch, 55 percent (all yields 
epproximate). The light oil was worked up in the boenzol-refining plant 
together with light oil brought in from coke-oven plants (about 6,000 tons 
per year). Steam-heated stills equipped with bell and truy colums wore . 
used for this purpose. One still, used especially for. the fractionation 
of tolusne, has two colums in serics. It wes ‘said to be very satisfactory. 
The fractionation end washing operctions carried out in this plent were 
like those of other plants of the same kind. Disposal of the benzol sludge 
resulting fron the sulfuric washing of various light oils was carried out 
as follows: two parts of sludge were mixed with one part light oil (boil- 
ing range 200°-250°C.) and, while mixing, additional water was addcd. The 
mix was then allowed to settle, after which the dilute sulfuric ecid was — 
drained to the sewer and the oil laycr was washed with a solution of sodium 
carbonate. After settling again,.the sodium cerbonate solution was drained 
to the sewer end ue oil layer was pumped to crude-tar storage. 


e 


The medium oil resulting from tho. fies distillation wes redistilled 
in a 50-ton vertical still-upon which was, superimposed oe. 40-tray column 2 
meters in diameter. Thore-aro 42°bells 200 m. in diameter on each trey. 
The still was operated under.65-70 cm.. vecuum. The fractions collected 
were: . | 


Crude benzol. — Sant to light-oil plant. 


Carbolic a ~ Washed with NaOH erd then reaistilled for additional 
benzol and solvents. in the light-oil plent. Pheno- 
late sprung with HoSOy.- Sodium sulfete to sewer and 
the crude phenols. to Ritgerswerke at Rauxel. 


Naphthalene oil. - Coolcd in pans and avained: hot-pressed, . wentsa 
(in two lead-lined: washers), redistilled, and made 
into balls, flakes, etc. The naphthalene oil was 

,, 801d to makers of ‘creolin (Pierson) and: insecticides 
‘(Altenlander Pflanzenschutzmittel Fabrik and Staed- 
‘ter, Holland, and Stade). The naphthalene washing 
was carried out with six successive washes with 
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66°Be H,SO,, two washes with 10 percent NaOH, two 
‘water washes, and a final wash with.10 percent Nad#. 
Washing was followed by a final redistillation in a 
_steam-heated still under vacuum and fractionated 
with a bell and tray colum. The'naphthelene saludge 
was dispoged of in the following manner: . All of the 
washes ‘(H2S0,, NaOH, and H,0) from the washing oper- 
ation described above were collected together in an 
acid-proof, brick-lined, rectangular, concrete tank. 
More water was ddded. (about 10 parts water. to one of 
sludge). After settling, the supernatant aqueous 
portion wos run to the sewer (Dr. Glawe said it was 
virtually neutral), and the mixture of naphthalene 
and resins wes shoveled from the tank and burned 
‘under the boilers. ; , 


Wash oil. - A part was ‘gent directly to coke plonte for Light-o12 re- 
covery, and the remainder was refrigerated to 0°C., 
filter-prossed, and shipped to coke aaa for acrub- 
bing naphthelene fran. ‘the gas. 


Reaidue from oil-redistillation - - Added to filtered anthracene oil. 
Anthracene oil fram the primary distillation was cooled 
‘4n pans filtered in vecuum filters, and used in road 
tars or for méking prepared tars. The anthracene res- 
idue, filtered fran the anthracene oF was ‘pele to the 
carbon-black Plants. 
A epeciot roof cement was made for one custamer. ‘The composition of 
this material was as follows: " “ 
Percent 
Coal-tar pitch, 20°C. KRS sccccccceve 53-79 
Heavy benzol, eae "S200" skdaccawseecs: “Oop « 
Asbestos fiber ; 
7 Kicselguhr eee nereccsooeoersvcce 15 uD 
The composition of the coment was varied to suit cli- 
mactic conditions. It was used as a heavy roof-coat- 
. ing matericol. 


In addition to the equipment discussed sove: for the npnmractare of ter 
products, this ccmpany has a scparato department for redistilling a light 
petroleum distillate imported fram Americe. From it are made gasoline and 
various solvents for the rubber, paint, chemical, vegetable-oll, and other 
industries. Steam-heatéd stills provided with effective fractionating 
colums are used for this purpose. The columns are bell and tray with 
pump-back reflux. (All other colums in the plant. use dephlegratora. ) 


Mr. Haltermann commented on the fact that the wooden roofs on the ben- 
zol-refining and benzine-refining buildings hed proven to be superior to 
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steel roofs during the air raids.” ' They ‘burned and fell on the stilas, but ° 
they did not collapse the walls (as steel roofs did in other cases), and 
the stills and receivers (although full of flammable materials) did not: .: 
ignite because they were heavily insulated. 


Aktiengesellschaft Johannes: J eserich,: Hamburg, Germany 


Par Distillation and Monufacture of Bieaninous and 
Resinous Paints and ‘Coatings. | .\..:. 


The plant of ‘Aktiengesellschaft: ‘Johannes Jeserich, Zweiniederlassung, 
Homburg, Germany, wos visited on October 13, 1945, to find out what prod- 
ucts are mtde by “a company from coal tar. 


The only person interviewed was Johannes jeserton,’ thar owner Of: the 
plant, who took the ‘writer ‘through ‘the plant and fe ae a operations. 


The plant had been heavily damaged by one babing attack of about 10 
minutes! duration. The roofing-folt plant, warohouse, and. othcr buildings 
were canpletely destroyed. ‘Tho tar-receiving equipment, tar-storage tanks, 
and tar stills were not damaged appreciably and aré in operation.” Also, 
the laboratory building (used: also as on office building), tho plant-for-— 
mnerly used for distilling wood distilletes, end a emall Mares ee 
plant were largely undamaged and are still usable. - gi 


There were virtually no stecks of raw materials or finished materials 
on hand at this plant, and Mr. Jesorich was anxious to obtain more raw | 
meteriels so that he might increase those operations that can be carried 
out with the remaining equipment. 


Crude coke-oven tar is distilled in five vertical etilis of 10-tons 
capacity each. One still is provided with a-mechanical. agitator, » vapor — 
vent to the atmosphere, and a manhole an top. This still is used for 
making paints and mixtures as well as for tar distillation. The maximm 
capacity of this tar-distillation plant is 100 tons per week. Approxi- 
mately 2 days are pega for the dehydration end distillation of each © 
batch of ter. 


The primary pone ts of the distillation | are. ap eeirewe: 


Water: Average about 5 percent, but recent shipments have contained 
as much as 30 percent. 
Heavy benzol: About 2 percent. It is used.with additional heavy 
benzol purchased from others to make paints. 
Middle oil, 16-18 percent) : The middle oi] and heavy oil are combined 
Heavy oil, 10-12 percent with pitch to make saturating tar for the 
roofing paper,. 
Briquette pitch (55°-60° K & S), 60-65 percent: Used for making paints, 
ek = tars, , oe oe etc.. 
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The names of the more important coel-tar products of this firm and 
their approximate compositions are as follows: 


Beton~-Lubrose-Schwarz: 


60 percent pitoh (559-62° K & S) + 40 percent heavy benzol. Used for 
the protection of concrete. structures ageinst nous ieee moist 
earth, otc. Applied cold. 


Heiss-Lubrose, Schwarz & Rotbraun: 


95 percent pitch (55° K & S) and 5 percent asbestine. For hot applica- 
tion to concrete structures, foundations, walls, etc. : 


Carbolineum, Nussbraun: 


A mixture of medium and heavy coal-tar oils. For brush or spray appli- 
cation to wood for protection against fungus. | . 


J oserit-Carbolincun, Farbig: 


An emulsion cmtaining woter, pignent, drying oils, and o small amount 
of carbolineun.. _ For canbined painting and fungus po of wood. — 


Steinkohlenteer, "Pripariert , Stras senteer: 

Partly distilled tars or combination of pitch, heavy oil, ond middle 
oil, Used for the impregnation of roofing Parnes: construction and maintenance 
of roads, etc. 

K1lcbemasse : 

Pitch coment ond coating for use with the roofing paper. 
| ~Seme of the products made from petraleun bitunen (asphalt) are: 
Beton-Lubrose 714 b: 


55 percent bitumen (70°-80°C. K & S) + 45 percent benzine. Used for 
ee ees containers, reservoirs, tanks, otc. 


Lubroplast A 111, Schwerz : 


#), 55 percent bitumen (45°-50° K & S) + 35 peesant benzine +10 per- 
‘cent asbestine. 
#2; D9 percent bitumen (45°-50° K & S) + 45 percent benzine. 


Jeserit-Bitumen-Emulsicn: D.R-P, 599557 Schwarz: 
52 percent bitumen (45° K& S) + emisifier.* 


Note: (*) Rosin + NaOH before the war, bentonite during the war. 
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Aluminium-Bitumen-Lubrose, Silb éergr : au: 


€0 percent Betcn-Lubrose me b. + 20 percent elunintu, powder. 


Stlofarbe 1089, - Schwarz 
50 percent bitumen, 90°-110° K&S+ 50 percent pedzine. 


In addition to the above bituminous materials, this company made ea. 
pnenolic resin paste called "copalit" for use.on guskets for pipes and ma- 
chinery, and also a wide varlety of colored paints in which, pefore the war, 
wood rosin, wood o118, and linseed oil were used. During the war these 
were not. cpisteure ; and Albertol synthetic resins:were used. 


One of the suinedsan products of the plant was roofing felt. It was 
catureted with a , coated with filled pitch, and covered with send or 
ee ee | 


Conclusion 


From the standpoint of tar distillation, this company offers little 
that is new or different from usual practice in Germany. Appcrently little 
investigetional work has been dono and no effort has been made to produce 
improved cosl-tar paints, coatings, road tars, pitches, etc. The roofing 
.fFelt could not be evalucted been tuse none was on hand and the plant had neem 
iestroyed. 


’ Binne und Sohn, Homburg, Germany 


Tar-Distillation end Roofing-Felt Menufacture 


The plant of Binne und Sohn, Pinneberg (near Homburg) ; idiienstraste 
60, was visited on October 15 for the purpose, primarily, of seeing o plant 
where the manufacture of roofing felt is the principal line of business. 


The persons interviewed were Dr. Hugo. Binne and Wuerner Binne. They 
are co-owners: of the company with their fathor. The business is quite old, 
having been founded by their grandfather, but the plant is modern with rese - 
pect to its equipment as compared with other plants of this type that had © 
been visited previously. 


This plant was not ponbed at ony tine, and all parts of it were in oa 
cperating condition. However, it was running at partial capacity for lack 
of sufficient raw matericls. No stocks of finished materials were on hand, 
cond there wos only enough crude tar for 2 days! operation. The owners had 
been given no indication as to when more crude tar night be made available 
to then. 
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The paliewing informatian was obtained fran = ee of the ‘Plant 
and from discussions with the Messrs. Binnge. 


Tar sangaretea in the tar atilis is mixed with pitch made in the sane 
stills to produce a saturant for the roofing felt. For the coating nateriel, 
to which sand is applied, pitch is mixed with 30 percent Kieselguhr or 40 
to 45 percent calcium carbonate... The seturant and coating are produced as 
they are needed by the felt plant. | _— | 


Byproducts of the tar distillations to make. saturant and coating are 
light oil, sedium phenolate, and a mixture of nautral, medium, and heavy 
oil. The light oil is.used for making black varnishes from coal-tar pitch 
or petroleum bitumen, the sodium phenolate is sold to Riltgerswerke for the 
recovery of tar acids, and the mixture of neutral oil and heavy oil is sold 
as carbolinum. During the war it was furnished to the Navy for use as fuel. 


Before the war this plant made both asphalt and tar roofing felts, but 
during the war (as at present) only the tar product was made, because no 
asphalt was available for this purpose. 


The equipment used for the various. operations is as aes | 
Tor. Distillation 


. There are two 10-ton, vertical, steam-heated, flat-bottom stills equipped 
with mechanical agitators and vapor connections to water-cooled coil conden- 
sers, which discharge directly into amcall receivers. The stills are also 
connected to a vacuum pump, and vacuum of about one-half atmosphere is main- 
tained during distillation. The agitators: are used-only when the stills 
are being used as nixers for making reek varnishes fron pitch and light 
oil or from bitumén and benzine. 


Felt-Saturating Machines 


| Two felt-saturating machines are housed in separate buildings. - Each 

consists of a saturating tank, a cooting and sanding section, a iecee, and 
a winder. Both machines were nede by Otto Kinne at Halle/Saole. Each ns- 
chine has a daily capacity (24 a of 30,000 square meters or about 90 
tons of finished roofing. 


Mixers for Coating Canpound 


One of the saturating plants has a horizontal, steam-heated mixer for 
making the coating compound... The other plant has two horizontal, coal-fired 
mixers for the sane purpose. Previously, the stean-heated mixer was used 
for pitch-coating manufacture and the coal-fired mixers for asphalt-—coating 
compound. The latter are now used for pitch-canpound making » and the other 
plant is idle. Each mixer holds about 5 tons of finished coating material. 
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Figure 3.- Koppers continuous rar still-Hamburo- Freihaten. 
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Miscellaneous 


The remainder of the plant consists of office, pedier room, service 
building, and shop. Sand (0. 6 tol. 0 = for coating the felt is dried in 
steam~heated pans. : - 


Conclusion 


This plant is well-equipped for making tar-saturated and coated roof- 
ing felt. The plant is in good condition but lacks an adequate supply of 
crude tar for making the saturant and’.the coating. The type of roofing 
felt made at this plant is like that made at: other tar plants in Germany 
such as.Ges. fir Teerwertung, Meiderich, and F. Raschig at Witten. The 
same type of oe ordinarily is not made in the United States fram coal 


From the. etendncint: of tar atetillation : taeda only to take care of 
the wen of the felt plant } , thie plant is unimportant. 


Nord Deuteche Kohlen und = Werke Ase, Hamburg 


Nord Deutsche Kohlen und Cokes Werke A.G. was Visited on October 13, 
1945, After meeting the owner and maneger, Erik Blilmenfeld, at his office 
in Chile House, section B, Hamburg, the tar plant at Hamburg-Freihafen was 
inspected. Director Johannes Plitckthun assisted Mr. Bilmenf eld in explein- 
ing the operations of the. PIEDY, ) 


, ithe entire tar-distillation. plant is completely andenaged and penis 

for operation when sufficient tar is supplied or produced to keep the still 
operating without interruptions. Formerly, the tar came from two adjoining 
batteries of coke ovens belonging ‘to this. same-campany. One of the batter- 
les (Koppers) was heavily damaged by banbing and will have to be rebuilt. 

The other (Otto) is usable, and enough byproduct equipment will soon be 
operable to permit its use if permission to start operating again is granted. 


The continuous tar still in use at this plant was the first of its kind 
built by H. Koppers of Eesen.. When it.was installed in 1935 it was intended 
to be both a pilot plant and a commercial tar-distilling unit. Mr. Blumen- 
feld said that it had been campletely satisfactory -in both respects. It 
had established the suitability of the design for continuous ter distilla- 
tim and it had ‘elwaya been ‘Operated with profit to the ter company. 


The capacity of the Slant is only 25 tons of crude ter per day. The 
Principal products and their approximate yields are given on the accompany- 
ing flow diegram. It also shows the arrangement of the equipment and the 
approximate temperatures of the tar oil vapors and residues in aepenane 
parts of the plant. 


The flow diagrams show a steam connection (dampf) to the pitch blower 
(verblaser). The steam line is also connected to compressed air so that 
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either steam'or air may be used for blowing the pitch. When a maximum yield 
of anthracene oil is wanted, steam is used. When more pitch and less anthra- 
cene oil is wanted, air is used for. blowing and, by polymerization, the 
pitch yield is increased. The pitch yleld also.is increased, at the expense 
of heavy oil, by returning a pert of the latter as it comes fran the bottam 
of the naphthalene column to the top of the pitch colum. A part of this 
oil leaves the bottom of the colwm with the pitch and is converted into 
pitch in the verblaser by the eee Opera kton.: 


' The light oil from thie plant was combined with that fron the coke 
ovens and worked up in the. bdenzol-refining plant. The middle oil was crys- 
tallized in pans to recover naphthalene, which was centrifuged and marketed 
as crude naphthalene. ‘The naphthalene drain oil was sold to other tar dis- 
tillers, who extracted end refined the tar acids and. combined the neutral - 
o11 with that from their own production. The heavy oil was used as wesh* 
oil by the coke plent, and the anthracene oil, after cooling and filtering 
to recover anthracene residue, was sold for hydrogenation or fuel-oil pur- 
poses. The anthracene residue recovered by. crystallization and filtering 
was centrifuged before shipment to carbon-black makers. Its anthracene con- 
tent was said by. Director Pluckthun. to be 35. to 40 percent. : The briquette 
pitch was used in tho briquetting plant owned by this same company, where 
fines .fran its Perea serene aa were mixed with the. aS and bri- 
quetted. — 


.The ‘tuba still contains two sets of tubes - one fe dchjaratien and 
the other for distillation. All of the tubes are made of chrome steel. In 
the dehydrating section, according to Director Plilickthun, the life of the 
tubes is about 4 to 5 years. In the distillation section it is 2 to 3 years. 


.The pipe stil is heated with gas having a heating velue of 4 , 500 kilo- 
grom calories per cubic meter. The gas consumption is ebout 55 cu.m. per. 
ton of crude tar (containing about 3 to > Ponca water and naving’ a speci- 
fic gravity of 1.16 tol. 17). 


Conclusion 


With its combination of conl-washing plant jg coke plant, tar anes and 
briquette plant, this company's operations are well integrated. Incaning 
coal (by weter) is washed. The coarse coal goes to the coke plant and the 
fines to the briquetting plant. Coking of the coarse coal produces coke, - 
tar, etc, The tar is distilled to make oils and pitch, and the pitch is 
used to briquette the fine coal coming from the coal-washing plant. 


The tar plant is arranged for efficient operation and is said by the 
owner to have been entirely satisfactory. No unusual features: were observed 


other than the use of steam or air in the "verblaser" to very ‘the ? pitch and 
anthracene oil yields. 


1696 - 6 - 


Google 


I. C. 7409 


Dr. F. Raschig G.m.b.H., Ludwigshafen am Rhein 


The Ludwigshafen plant of Dr. F. Raschig G.m.b. ae was visited on Decem- 
ber 6 and 7. | 

The persons interviewed were Dr. Kurt’ Raschig, Dr. Sodas pesante, end 
Dr. ThUnnessen. Dr. Kurt Reschig is the tar specialist, Dr. Klaus Raschig's 
speciality is synthetic resins, end Dr. Thinnessen is the specialist on or~ 
ganic derivatives. | 


This plant’ was bombed’ severel times ond was seriously oe For 
example, the synthetic phenol plent wes 95 percent destroyed, the naphthe- 
lene-cooling house, 100 percent, warehouse, 80 percent, tanks, 80.percent, 
synthetic-resin plant, 60 percent, power house, 60 percent, hydrezine plent, - 
20 percent, pitch building, 100 percent, boiler house, 30 percent, etc. 

The building containing the four continuous tar stills was not destroyed, 
and all of them could be oporated if eriough tar were available. - 
Tar Distillation 
The tar stills in use ct this plant were sbyabesed by Dr. F. Raschig,.-. 
the founder of the company. Thcoy have boon described in the Titercture, so - 
no detailed description of them will be given here. S5Bricfily, however, each 
still consists of three shallow, cast-iron , vacuum pans mounted high enough - 
above the ground so that ali distillates and residues can be dropped to the | 
first floor by barometric legs and withdrawn at atmospheric pressure. Each 
pan is about 5 feet wide, 9 fect long, and 8 inches deep. Baffles within 
the pans cause the tar to travel back and forth while passing from one end 
to the other. A pipe coil lying in the bottom between the beffles furnishes | 
the heat for dehydration and distillation. The first two pans are heated . 
by steam et 12 atmospheres pressure, cnd the third pan is heated by hot 
water under high pressure in a coil heated by coke. The total amount of 
steam used in the first two pans is ebout 150 kilograms per ton (metric) 
of tar. The third pan requires about 15 kilograms of coke per ton of tar 
distilled for hecting the high-pressure water. The first pan operates at - 
atmospheric ‘—pressure and is not provided with a fractimating colum. In 
it the water and light oils are removed fram the tar. The temperature... 
leaving the still is 160°C. The second and third pans operete under 600 to 
700 mm. vacuum and are equipped with columis packed with Raschig rings. 
Nephthalene oil comes frcm the bottom of the column on the second pan and 
ccrbolic oil from the top. The colum receiving the vapors from the third 
pen discharges anthracene oil from the bottom and wash oil from tho top. 
All of the condensates are discharged by barcmetric legs and scal pots to 
ctmosphsric receivers. Briquette pitch from the third still flows by grav- 
ity through o berometric leg, which also is a pitch-to-crude tar heat ex- 
changer. Fran this heat exchanger the pitch flows to pans or split molds — 
end the crude tar gocs to the steom-heated, atmospheric, ashydrating still. 


One complete distilling unit of the kind ‘described above has a: capacity 
of about 40 tons (metric) of crude tax per day; or 8,800 gallons. The fuel, 
power, and water | requirements per ton’ of tar are as follows: : : 
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Steam, 150 kilograms. — 

Coke, 15 kilograms. 

Power, 4 kilowatts. 

Cooling water, 4 cubic movers. 


The Raschig plant has four units of the type described above for the - 
distillation of coal tar. - They are housed in one building, which was not 
dameged by bombs, although an adjoining building was completely destroyed. 
Tne men directly in chance of the tar plant are Dr. Hummel and Dr. Klamath, 


Pitch Cooling 


Two systems of pitch cooling are used at this plant - - aplit molds and 
tilting pans. The split molds were filled in the usual manner on a covered 
platform. The roof was destroyed, but the platform is still useble. 


| The tilting-pan installation is comparatively new. In principle it is 
Like the one used by Gesellschcft flir Teerverwertung at Rauxel. Fifteen 
shallow, steel pans holding about 4 tons of pitch each are mounted beside 
e& railroad track high enough above the ground so that the pitch will drop 
directly into a car when the pans are tilted. Each pan is tilted by a 
telescoping hydraulic jack, which moves the pan to an angle of 40 degrees 
with respect to the ground. Although the inside of the pan is coated with 
lime before it is filled, a small hydraulic pusher is provided at the cen- 
ter of each pan to start the movement of the pitch if it tends to stick. 
It ig enough to loosen the pitch in me plece to dislodge the entire charge. 


Batch Tar Still 


In additicn to the four continuous stills deseribea above , the Raschig 
plant has one 50-to vertical tar still of the usual design for producing 
special grades of pitch or road tar without disturbing the continuous opere- 
tion of the Raschig stills to briquette pitch. 


Compound Mixing Eq uipment 


Two horizontal coke-fired mixers with mechanical agitators are used 
for making special pitch compounds, such as paving fillers, paints, etc. 
The mixers are charged by hand-operated hoists, and they dis charge by grav- 
ity into drums or other shipping containers. 


Oil Rédistillation 


For redistilling contaminated ter ncid-naphthalene ‘olla veceived from 
others, or for redistilling naphthalene oil from which the tar acids have | 
been extracted, two continuous Raschig units are used in a special installa- 
ticn provided for this purpose, Each unit consists of one steam-heated 
vacuum pan with packed colum. When used for the redistillation of tar 
acid-free naphthalene oil, the latter is pumped to the vacuum pan at the 
rate of 1,000 liters per hour. The fraction from the top of the colum, 
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boiling below 200°C, ‘ goes to the Light-otl meee: dea the fraction frac — 
the bottom of the colum (200°-240°C, ) goes to the naphthalene pans, ‘the 
residue from the still is returmed to crude tar. The condensates and resi- 
due discharge through barometric legs to atmospheric receivers. 


Naphthalene Recovery and Rof ining 


The redistilled naphthelene oil, free of tar acids end tar bases » was 
cooled in 65 pans of 10 to 12 cu.sm, capacity each, After draining, the 
naphthalene was centrifuged to make:70° + crude, or hot-pressed to make 79° 
crude. Crude naphthalene was refinod in the usual manner, using two lead- 
lined washers (5 cu.m.) operated under 600 to 700 mm, vacuum and provided 
with 1.2 by 6.0 m. packed columns. . The naphthalene-refining equipment was 
not damaged during the wor, but the naphthalene pans and hot presses were 
destroyed. . 


Light-Oil Refining 


The light oil-refining plant ‘contains five 10-ton ste hoated stills — 
ond two 20-ton stills. All tho stills are equipped with packed columns. 
Two large washers ond one. emall one cre on an elevated plotform outside the 
light oil building. | 


Pyridine Recovery 


Pyridine bases recovered from the tar acid-free naphthalene o41 in the 
usual manner are distilled in two 5+ton steam-heated stills with packed 
columns, about 8 m. high and 65 cm, diameter, The grades of pyridine pro- 
duced are pure pyridine; "test" pyridine (denaturing grade), and tar bases 
boiling above a 


Tar-Acid Plant 


Recovery of crude tar acids from freshly distilled carbolic oil is 
effected continuously by countercurrent flow of the oil and 8 to 10 percent 
caustic-soda solution through a vertical tower 1 by 16 m. filled with Ras- 
chig rings (35 mn.). The oil-feed rate is about 1,400 liters per hour, and 
caustic rate is about 2,000 to 2, 400 liters per Hour: 


COs from vertical batch line kilns was used for springing crude tar 
acids. Batch causticizers ond a batch filter were used for recausticizing 
the sodium carbonate. The CaCO_ from the filter was used to neutralize 
acid wastes leaving the as 3 


‘The. crude tar acids are distilled suatinucoely to moke a rough separe- 
tion of phenol and cresols. Two Raschig stills of the same size and type 
as those described above are used. The feed rate is 600 to 700 kilos pfer . 
hour, The-first still heats the tar acids to 160°C. and removés the water 
(without column), The second still, with packed column, removes overhead 
o mixture containing ebout 80 pércent phenol ond 20 percent cresol. The 
residue fran the still consists of cresols and xylenols. ; 
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The phenol fraction from above is redistilled in eight. 5-ton stills 
using steam at 12 atm. for heating and 650 to 720 mm.:-vacuum. Columns: are 
about 12 nm. high vy 65 ‘CMe ddametor. | They are filled with 20 TMs Raschig 
rings. 


For cresols, ten 5-ton stills are used with packed colums about 14 n. 
high, also one 50-tan etill with a peckee column about 14 nm. —_— and 120 
Che diameter’. ; 

Residues fran ene | stills are ‘redistilled in oie ston. atiiie 
with 14 nm. packed columns,: and the residues from these stills are further . 
distilled in one- horizontal, 20-ton still equipped with .a mechanical agita- 
tor. The still is heated by 12 atu. steam in a jacket, and.a,vacuum.of.. |. 
about 600 m. is maintained in the still. - The distillate is cooled by: a. 
water-cooled condenser. Tho residue, just fluid enough to run ovr of a 
large gate valve in one end of the still, is loaded into steel drums and is 
finally returned to crude tar. a 

Symnetrical xylenol ‘is mado. by: oooling the fraction from. the.xylenol 
stills in steel cans cbout’30-by 8 inches lowered inte a water bath, After 
crystallization ‘of the xylonol, the con are warmed in a. steam box, . inverted 
over on inclined table, and the solid xylenol is crushed and centrifuged. - 


Chlorination of Tar Acids 


Raschig chlorinates tar acids either with chlorine or sulfuryl chloride 
but prefers the latter, because it is more easily controlled.and gives a 
more favorable yield of the monochlor compound. . The chlorinating equipment 
consists of four vertical lead-lined tanks. about 3m. high end lm. dianeter. 
Each tank has a working capacity of 1,700 kilos. A jacket is used either 
for coaling or heating. The lcad-lined top is removable for inspection and 
is vented into tile pipe, which discharges fumes into a scrubber consisting 
of a tile-lined wooden towor filled with ceranic Raschig diced sprayed with 
water. vs | 


The getutiae agent is introduced a ees a ‘mall pipe funning to 
the bottom of the tank, ond the contents, ofter chlorination, are discharged 
through the top of tha tank by air pressure. There ia no outlet on the . 
rounded bottom of the tank. 


The chlorinated mixture from ‘the above reaction tanke is . transferred by 
air to three 5-ton lead-lined stilis with columns 60 cn. « by 12 te, heated by 
steen and opereted under vacuun. - . 


.. Parachlor metecresol is nade in the following.manner: Meta-para cresol 
is chlorinated with sulfuryl. chloride. The reaction nixture contains pare- 
chlor metacresol, paracresol, netacresol, and a enall anount, of ‘dichlor neta- 
cresol, This mixture is fractionated to obtain cresols 7 parachlor metacre- 
sol, ond pitch. : The parachlor. netacresol is dissaqlved in _xylol end crystal- 
lizea in three lead or enamel-lined half-round, jacketed,. ‘erystallizing pans. 
The crystallized product is then centrifuged -to obtain pure parachlor neta- 
cresol. 
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Dinitro-Orthocresol 


Tiiis chemital is made by Raschig in the fqlicwing manner: Orthocresol 
is sulfonated (with sulfuric acid in. excess at 50° to 60°C.) in two horizon- 
tal sulfonators equipped with mechanical agitators. The sulfonated cresylic 
acid is transferred to small wooden tanks lined with acid-proof brick, where 
it id mixed with sodium nitrate and water, using a wooden paddle ‘for stir- 
ring the mixture. A large amount of water is added for cooling’ and to. 
crystallize the dinitro orthocresol. When the crystalline product is formed 
it is filtered by gravity through a canvas filter supported by a wooden 
grid.-*The wet. dinitro orthocresol is shoveled into wooden containers and 
is ‘shipped wet to avoid. hazards involved in ene the ary product. — 


Dinitro paracresol is made. in the game manner. by. the Raschig’ ‘plant, 
starting with parecrésol. The equipment used for pe these veer was 
_not Gane ger. 


iene Musk : 


| Xylene. aude is nade by: ‘the Reachia company. in the following manner : 

‘22 kilograms of isobutylene (made by dehydrating isobutyl alcohol at. 200°C. | 
with alumina as catalyst) is reacted with 70 kilograms of metaxylene and a 
emall amount of hydrochloric acid with aluminum: chloride. as’ catalyst ata 
temperature below 5°C. ‘The impure isobutyl xylene made in this manner is 
washed with water to remove HCl and is fractionated to obtain’ forerunnings ; 
50 kilograms of isobutyl xylene and a residue. The isobutyl xylene is ni- 
trated with a nitric. acid-sulfuric acid mixture and cooled on ice to obtain 
85 kilograms of crude msk. The latter is’ dissolved in benzine, distilled | 
with direct steam to remove -the benzene and impurities, and the musk, 
amounting to 85 Kilograms y is recryatallizea twice fron pure plechol. The 
final yield of pure musk is 68 kilograms. oe 


Ketone Musk 


For ketaie. musk, G80 kilograms of isobutyl xylene is pednted with 30 
kilos | of acetylchloride and 25 kilos of aluminum chloride for 1 to 2 hours 
at 20°C. The reaction mixture is cooled on ice, and the yield of ketono 
is 35 kilograms... The latter is nitrated with 98 percent nitric acid at 
-5°C.; stirring for] hour,.and the crude ketone musk is cooled m ice. It 
is.washed with. sodiun carbonate ; recrystallized twice from ‘pure alcohol, 
and contrifuged. ‘The yield of ketone mek ie 26 kilograms .: 


Ambrette Musk | 

Pure metacresol is methylated with methyl sulfonic acid. ‘The methyl 
SAepound is butylated with isobutylene, using aluminum chloride as catalyst, 
fractionated, nitrated, and crystallized from benzine to produce ambrette 


™ 
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Methylphenyl Ether (Anisole) 


To make anisole, the Raschig plant reacts methyl sulfonic acid (made 
from methyl alcohol and sulfuric acid) with sodium phenolate. The reactim 
product is methylphenyl ether or anisole. ; 


Paracresol methylether is made in the same way, starting with paracrescl, 


Chlorthymol 


For chlorthymol, parachlor metacresol ad as described ebove is fused 
and reacted with isopropyl chloridc, using Fe Cl, as catalyst. After sev- 
eral hours, the reaction product is washed with Sater to dissolve the Fe Cl;. 
It is then fractionated in vacuum to obtain forerunnings » consisting of 
parachlor metacresol, chlorthymol end a residue. 


Xylene musk, ketone musk, ambrette musk, phenyl ethyl ether, paracresol 
methylether and chlorthymol were made only in small quantities by Raschig 
before the war and production was negligible during the war. The equipment 
was all small and of pilot plant type but well constructed and: arranged for 
cnvenient and efficient, operation. Most of this equipment was destroyed or 
badly damaged by banbs. | a % 


Aydrez ing 


Dr. Fe -Raschig G.msb.H. claims to have originated the comercial meanu- 
facture of hydrazine in Germany and has made this product. for many years. 
The hydrazine plant was operated at full capacity until almost the end of. 
the war when it was damaged to same extent. The process consists in reacting 
NaOCl (made from chlorine and caustic soda) with ammonium hydroxide to obtain 
the hydrazine and sodium chloride. — 


Synthetic Phenol 


The Raschig process for tho catalytic synthesis. of phenol at atmospheric 
pressure, using hydrogen chloride and atmospheric oxygen. to form chloroben- 
zene, which, on hydrolysis with stean, gave hydrogen chloride for reuse and 
phenol, was developed at this location. A fairly large plant for carrying 
out the process was operated for several years. . However, operation was 
stopped early in the war for lack of benzene and. leter the. plant was 95 
percent destroyed by bombing. 


Synthetic Resing 


An extensive line of phenolic resing was mede; ., “including cast resine, 
resins. for cementing, for plastic masses, for binding peper (hard-board - 
resin), for paper manufacture » for grinding wheels, end water-soluble plye 
wood glues. Novolak also is produced, and this opens claims to be the 
only producer of Novolak using an alkaline catalyst. A horizontal, steel 
reaction kettle with mechanical agitator is used for Novolek production, 
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The temperature used is 160°C. This information was reported to a resin © 
specialist » who will investigate the Raschig resin plant more thoroughly 
and obtain further information about the Novolek production. 


The resin plant was partly destroyed. by bombing » but the Novolek ‘aes 
partment was in operation when visited. Same of the remaining resin kettles 
were being used for making disinfectants. | 


Disinfectants 


Previously, Raschig furnished chlorinated cresols and xylenols to dis~ 
infectant manufacturers, who made high coefficient disinfectants. At pre- 
sent, the chlorinated tar acids cannot be furnished to the manufccturers, 
who are in another zone of occupation, and the products from those manufac- 
hrers are not available in tho French zone, so the Raschig company is making 
lerge quantities of disinfcctants themselves. Tin cans and plastic bottles 
previously intended for other purposes are were used for the distribution 
of theso disinfectants. 


Dr. F. Raschi -Langendreer 


Gemeb ole 

The plant of Dr. F. Raschig GemebeH. at Zwoigniederlossung, Lengendreer 
(near Bochum), was visited on September 19, 1945. The manager, Dr. Heuck, 
was interrogated, and the plant was inspected with him. 


This plant is quite old. and relativoly unimportant » both from the 
standpoint of production ond improved manufacturing procedures. During the 
period 1941-1943, the amount of crude tar distilled was about aoe tons 
per year e 


Crude tar 4s delvaratca aa by weing the crude tar to partly 
condense the vapors from the tar stills. Tho dehydrated tar is. then dis- 
tilled in six vertical, coal-fired, 20-ton tar stills under 600 m. vacuun. 


The primary products are light oil, 0.5 percent; modium oil, 4.0 percent; 
heavy oil, 10 to 12 percent; anthracene oil, le to 15 percent; briquette 
pitch, 65. percent; or, when hard pitch is ae , hard-pitch distillate, 10 
percent, and hard pitch, 55 percent. 


The medium oil is redistilled under 600 mm. vacuum in: two 30-ton verti- 
cal betch stills with l by 12 m packed columns to obtain carbolic oil and 
e& residue that is added to heavy oil. The carbolic o11 is crystallized in 
pans ond centrifuged to obtain crude naphthalene and carbolic oil (1.2 por- 
cent). The latter is shipped: to the Raschig plant at Ludwigshafen. 


| The heavy oil is redistilled in three 20-ton vertical batch stills 
with 1 by 6m. packed columns to produce heavy carbolic: oil, benzol wash oil 
(to coke plants), and residue (used in pitch compounds). The heavy carbolic 
oil is crystallized and centrifuged to obtain crude naphthalene (total 6 
percent) and crystal-free, heavy carbolic oil. The latter is extracted with 
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caustic, and the cresylate is shipped to Raschig at Ludwigshafen. The ex- 
tracted oil is mixed with anthracene oil and sold for fuel purposes. 


The anthracene oil is cooled in a vertical crystallizer with agitator 
and centrifuged to obtain anthracene rcsidue and anthracene oil. The former 
went to carbon-bleck plants and the latter to fuel oil. 


The briquette pitch is cooled in bays or split molds and is shipped to 
briquette plants. 


The hard-pitch distillate is shipped to hydrogenation plants and the 
hard pitch to pitch-coke plants. 


Same of the coatings and compounds made at this plant were produced as 
follows: 


Felt seturant: Distilled tar, about 20° K.S. for summer and 10° K.S. 
for winter. 


Felt coating: 680 percent distilled tar, 25° K.S., and 20 percent 
stone-dust filler. 


Roofing pitch: (Klebemasse) soft pitch, 40°=45°C°, 
Clay tube coat~- | 
ing mass; 60° K.S. pitch, 50-52 percent, and 48-50 percent lime- 
stone<dust filler. - 


Black paint for 
fron: 60 percent 60° pitch end +0 percent heavy benzol. 


Colored carbol- 
ineum, 91 
percent; (Anthracene oil, 60 percent, and water, 40 percent) 


sulfite lye, 3 percent end colored pigment, 6 percent. 


Teerdestillation Stuttgart G.m.bd.H. 


Teerdestillation Stuttgart G.m.b.H., Stuttgart-Geisburg im Kienle No. 
16, was visited on November 29. The tar plant is on the same property as 
the gas plant and works up the tar that is produced there. The amount of 
crude tar processed in 1943 was about 15,000 tons. 


The manager of the plant is Mr. Hall, but he was not there at the time 
of this visit. The only persons interviewed were Miss Stenipfle, acting 
chemist, end two of the plant foremen. Miss Stenipfle said that the two 
men who had been responsible for rumning the tar plant and laboratory had 
been removed because they hed been members of the Nazi party, and she was 
not well-acquainted with the operations or control of the plant. 
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The tar plant was not running because of lack of tar. The gas plant 
had been severely bombed, and the coke ‘ovens were damaged to such an extent 
that only a few were back in operation when the tar’ plant was visited. The 
production of tar at that time’ was only 3 to 4 tons per week. 


The equipment of the opie’ consists of three stills, three eiivioe 
tanks for road tars, one tar acid-extracting tank, and a pitch-cooling shed. 
Qne of the tar stills is of the continuous Koppers type. A gas-heated pipe 
Still and columm arrangement similar to that of Nord Deutsche Kohlen und 
Cokes Werke at Hamburg is enployed. This unit runs to briquette pitch, and 
its capacity is about 18 tons of crude tar per day. The other two units 
make only road tars. ‘Their capacity is about 18 tas and 25 tons of crude 
tar per day, respectively. Each of these distilling units cmmsists of a 
steam-heated still with a vapor to tar heat exchanger on top, which partly 
cools the vapors leaving the still and at the same time dehydrates the 
crude tar entering the still. In each type of installation the light oil 
trom the dehydration of the tar is recovered separately, and the tar acid 
and naphthalene oils are combined. Wash oil and anthracene oil fractions 
also are recovered from the pipe still unit running to briquette pitch, but 
the other stills do not make these fractions because they run only to road 
tars. : 


The mixing tanks are equipped with mechanical agitators. They were 
used for making road tars Peis ae pitch and heavy oil or for tar-bitumen 
road mixtures. 


Tar acids are extracted from the tar-acid naphthalene.oil in a vertical 
tank equipped with an agitator. Pitch is pumped to a 1 loading station where ’ 
by means of troughs, it is run into split molds. 


ee 


Fron. the Geanaaoine of improved processes or equipment, this plant is 
unimportant. 


Ebano Asphalt-Werke Aktiengesellschaft, Hamburg 


The plant of Ebano Asphalt-Werke Aktiengesellschaft at Hamburg-Harbourg, 
Moorbourgerstrasse 16, was visited on October 12 with Dr. Walter Becker end 
Hens Petersen. 


The purpose of this vieit was to obtain information about a special road- 
binding material (Spezialbindemittel) which this campany was said to have 
made during the war from coal-tar pitch and tar oils. — 


The persons interviewod at this target were Dr. Walter Becker, Hans 
Petersen, and Joseph Schmid. The following information was obtained: Before 
the war there wore: large stocks of briquette pitch in Germany, and Ebano and 
others considered the possibility of using the briquette pitch with or in 
Place of petroleum bitumen. Laboratory tests were made with 50/50 mixtures 
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of briquette pitch and bitumen from Moxiéan petroleum, ‘but the results were 
not satisfactory. When supplies of bitumen for road purposes became less 
available and the need for substitute materials increased, Ebano found that 
a distillcte obtained by distilling pitch-coke distillate to coke with 
superheated steam and vacuum could be:-mixed 50/50 with bitumen, and, after 
blowing with air, this mixture appeared to be stable. The pitch coke dis- 
tillate for this PUrpoes, came fran the. piteh-ecke plant at Castrop-Rauxel. 


’ Preparation of a road aaterial in the manner described above was con- 
Sidered, but because of the work involved and the increasing shortage of 
bitumen, the General. Inspector ordered that road binders should be made can- 
taining only coal-tar materials, According to Dr. Becker, the tar-distill- 
ing companies were asked first to make road binders using pitch and the 
pitch-coke distillate, but they. did, not care to take the responsibility for 
such mixtures, so the request wos roferred to Ebano. They accepted the re- 
quest reluctantly, because prior to that time they hed made only asphaltic 
road materials. Also, they considered.it to be uneconomical to move so much 
raw material to Hamburg from the Ruhr, However, they proceeded to make a 
mixturo of briquette pitch, pitch-coke oil, hard-pitch distillate, and neu- 
tral cool-tar oil] (carbolic oil from which the tar acids had been extracted). 
The hard-pitch distillate was the oil obtained at the tar plants in dis- 
tilling from briquette pitch (75°C., K & S) to hard pitch (150°C., K & S). 
The neutral o11 was used in this mixture during the earlier part of the war 
as & solubilizing agent. Later it became unavailable, and anthracene oil 
was used in its place. 


Dr. Hoepfner. (an. authority. on bituminous .road materials ) expressed the 
opinion that this special binder was an ideal road meterial. At first, the 
road engineers did not like it, because it had to be heated to higher ten- 
perature (140°C,) than the grades of tar which they usually employed (110°C. ). 
Later, according to Dr. Becker, they liked to use the new binder, although 
its viscosity was further increased end higher application tempercture was 
necded owing to a lack of suitable fluxing oils. 


In 1942, large supplies: of Roumanian.bitumen became available for use 
in the roed materials, so the General Inspector ordered that this Roumanian 
bitumen be added to the "Spozialbindemittel,” In addition to using avail- 
able raw material, it wos believed thet it might make the road tar less 
“grainy” or crystalline and further increase its binding capacity. Dr. 
Becker is of the opinion that there may have been some improvement along 
these lines. The proportion of bitumen used in the mixture was 20 percent. 
The Roumanian bitumen had a penetration of 100 to 200 at 25° (100 grams, 5 
seconds), R & B softening point, 4@to 50°C, » and contained 2 to 3 percent 
Peer 


Still later in the wor » Bane low-temperature tar fran bituminous coal 


became aveilable. from Upper Silesia, so 4 to 5 percent of this tax: was added 
to me mixture: = making tho spectet pinder.. : 


ew 
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ie eciiaaatt ‘used for eiiae this’ sioduet consisted only of tenks and. . 
& pump. Two tanks of 7,000 tons capacity each, equipped with any Bes ene 
coils, were connected through a pump. After one of the tanks:had been’. ~~ 
filled with pitch or a pitch-bitumen mixture and the other with the mixture 
of otis or oils and tar, the contents of the two tonks were mixed together . 
by means of the pump and air agitation. The tanks and.pump used for this ~ 
purpose were totally destroyed by the air raids. More detailed: ‘information 
about this product is contained in a statement “Herstellung und Verwendung . 
des Sperialbindemittel der Ebano Asphelt-Werke Aktiengesellschaft" furnished 
by Dr. Becker. Dre Becker also suatepee copies of the following documents : : 


Four laboratory analysis eepodes dated August 4, 1941, March 31; 19h2, , 
November 8, 1943, and February Ts igi}, covering "Spez Lalbindomittel ." 


| _Horsteliung von ‘Spezialbindanittol. ie 2 
an Spericibindenittel-Erzougung in den Johren 1940, 1ghi, 19e, 194s, ond. | 
194h | 


Emulsion Paint 


During 193: ond 194k, » Bbano mode on ems ion containing the following 
matorials:- 


35 nano der ceiave maenrec ae without bitumen. | . 

10-15 percent of a mixture containing one-third clay: similar to ben- 
tonite and two-thirds common —— 

70-99 werent water’. | 


Three horizcital nechantost: ee mounts’ abews storage tanks were | | 
used for. making thie émision. The clay was mixed first with o small omount: 
of water to make a'stiff paste. A smoll amount of caustic soda (0.5 to 0.8 
percent, depending upon the alkalinity of the clay) was added noxt, and also 
the "Spezialbindemittel." The romainder of the water was then odded and,  — 
after pone thoroughly, the omalsion was dropped into the storage tank. 


Oomouflage paint for use on putidings, airport runways, “roads, ‘etc.,:: 
wos made from the emulston by mixing it with mineral colors and water. The ™ 
proportions were approximately 4O porcent emulsion, 20 to 30 percent mineor- 
al pigment, ond 30 to ‘40 percent wator. Sane of the pigments used were | 
iron oxide, yellow ochre, carbon black, and a green pignent mode by coating 
finely divided barium sulfate or calcium carbonate wath & green - ‘aniline aye 
a 2 edad ‘by I. Ge Farbenindustric. . : a 
According to Dr. Beoker y for paints of this kina it is necessary that 
tho emulsified particles be fairly large, but not too large§ 30 to 40 
microns is preferred. Such on emulsion, even though prepared : entirely from | 
coal-tar-materiels; does not mask the colof of the Pigment like a similar 
emulsion having particle: size of: 3 to 5 microns... ._—.. 
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The quantity of camouflage paint of this kind that was made in 1943 
and 1944, except in the winter mmths, average ebout 50 tons per day. 


Plant Inspection 


Following the discussion reported above, the plant was visited. Vir- 
tually all tanks wore destroyed by air raids, and also almost all of the 
buildings and.equipment oxcopt the three continuous petroleum stills. 

They were damaged somewhat but cen be repaired without much difficulty. 
The laboratory building was damaged but now is used largely as an office 
building in place of the regulor office building, which was totally des- 
troyed. This plant was undamaged during the first three quarters of the 
wer but was almost completely destroyed during the last quarter.. 


Raschergenossenschaft, Essen 


Exschergenossenschaft, Essen, Germany, Kronprinzen Str. 2h, was visit- 
ed on November. 23, 1945. The persons interviewed wore Regierungsbauneistor 
Wiegmann and Dr. Schreiber, 


“The Enschergenossenscheft was founded as a cooperative society legal- 
ized in 1904 by special law for the purpose of draining the entire Emscher 
district. This was done by regulating the natural and artificial drainage 
ditches, by building pumping stations, and by purifying the sewege. All 
towns ond rural districts of the Eascher area, which direct cll or part of 
their sewage to the Enscher Rivor or its tributaries, have to be members 
of this cooperstion," 


One of the activities of cp iticidiiniiedienat is the extraction of 
phenols from the waste armonic liquors from byproduct coke plents in the 
Enscher Valley. Twenty-four dophonolyzing plants were installed to. recover 
phenoletes that are sold by Enschorgenossenschaft to Gesellschaft fur Teer~ 
vertung and Riltgerswerke (60 percent to the former and 40 percent to the 
latter). The total quantity of phenol and cresols recovered from this 
source by the two tar-distilling companies is about D5 000 tons per year. 


All of the dephenolyz ing plants operate oni the same principle, 
olthough no standard design has been used for their constructim. They 
were built by Koppers, Sti » Kogog, and Otto. 


The ermonio liquor to. be d4ephenolized is washed continuously with 
benzal to extract the phenols fran the ammonia liquor, and the benzol is 
then washed continuously with. caustic soda to extract the phenols fran the 
benzol. The phenolate is shipped to the two tar-digstilling compenies men- 
tioned above, end the benzol is returned for the extraction of more‘ ommonia 
liquor. 

Ammonia liquor containing, for example, 4.13 grams per liter, is re-. 
duced by this method to 0.33 gram per liter, and liquor containing 1.05 
grams per liter is reduced to 0.09 gram per liter before med discharge 
into the Enscher River. 
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Lothringen Bergbau Aktiengeselischart, Posh stotenes 


The pitch-coke plant of Lothringen Bergbau Aktiengesellschaft is near 
the Bochum-Gerthe tar plant of Gosells cheft fur Tuerverwertung. It was | 
visited on September 7s | , 


The ovens at this plant wore not dameged by the air attacks, but pip- : 
ing was about 50 percent destroyed. Also, some damage was done to the roof 
over the quenching and loading platforn, ; 


The plant consists of 65 horizontal, fire brick-lined, sole flue ovens 
lj netors wide by 10 meters long. Because heating through the sole flues 
clone was insufficient to calcine the pitch coke to less than 1.0 percent, 
volatile matter, scme gas was burned within the ovens themselves during the 
leining period. 


The ovens were charged with 150°C, pitch in crushed or flake forn 
through charging holes on the tops of the ovens. The quantity of pitch 
charged was 14 tons. The coke was pushed from the oven by c rom onto a 
quenching and loading platform level with the floors of the ovens, Quench- 
ing water was applied by hand. The quenched coke was loaded into cars 
directly from the quenching platform, 


The pitch distilicte, amounting to approxinately 15 percent of the 
pitch charged into the ovéns, was distilled, in e special installation for 
the purpose, to hard pitch, The latter was charged into the ovens with 
hard pitch from the tar plents, The distillation of the pitch distillate 
t hard pitch was carried out with oxygen-free canbustion gas. A snall 
cnount of coke-oven gas was burned in stack gases fram the ovens. Conbus- 
tim of the coke-oven gas was supported by the oxygen in the stack gas, By 
this method the stack gas was made oxygen free and at the same time heated 
to about 600°C, The oxygen-free stack gas then bubbled through the pitch 
distillate, which previously had been topped under about 400 mm. vacuun to 
renove light distillate for sale as fuel oil. Tho heavy oil obtained by. 
coral the topped distillate to hard pitch wes shipped to pce 
PLCNUS « : 


Tho capacity of this sitehooale plont was about 200 tons of coke per 
icy, It was operated at full capacity throughout the war. 


Verkaufsvereinigung fiir Teererzeugnisse, Castrop-Rauxel 


The pitch-coke plant at Castrop-Rauxel was visited on September 17 and 
‘gain at a later date. The persons interviewed on the first visit wore Dr, 
lochrle, director of Geselischeft flir Teerverwertung, and Dr. Klemm, mane- 
er of the Castrop-Rauxel tar plent of the same concern. On tho lator 
isit, Mr. Zumbusch, superintendent of the pitch-coke plant, was interviewed. 


The pitch-coke plant suffered considerable damage from bombing and 
rtillery. One block of five ovens was destroyed by a bomb, and much of the 
iping and steel work was severely damaged. 
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The plant acnaiste: 6 LO eoutewe silica-Lined ‘ pererres bynes 
ovens ‘built in two batteries: of 20. ovens, each, Each battery: consists of: 
four blocks of ovens with five 6vens in a block. The blocks are: separated . 
by pinion walls, so that any group or block of five ovens can be Ree erer 
or shut down ancependen ey: of the other blocks. | s 


- mw. me 


‘The first battery of 20 ovens was built “in. 1939. The second. pattery it 
was built in 1943. It was aah in operation in November of ‘that year. 


, Thé diménaicns of the “ovens are as follows: Over-all length, n, 800 
m.; length between doors, 11,000 mm.; height » 3,000 mm.; average width, . 
450 mm. ‘The 20ovens in a battery are connected through standpipes..to a 
common collecting main. The two collecting mains fran the two batteries 
are, in turn, connected to two electrical precipitators, two indirect 
coolers, two direct coolers » and two exhausters. Decanting tanks separate 
the flushing liquor from, the pitch distillate condensed in the ere 
main, electrical precipitators » and coolers. | ee ere 


For charging the ovens with Liquid, high softening-point pitch, (350°. ), 
there were’ six vertical gas-heated tanks equipped - with internal pumps. Each . 
pump was connected to pipe loops that extended over the oven blocks. The 
molten pitch in a charging tank was kept in constant circulation through 4 
loop by means of the pump. A float mechanism indicated the level of the . 
pitch in ‘the charging tank at any given time. The charging tank was filled 
with liquid pitch from an insulated tank car which transported, it to the. 
pitch-coke plant from ‘the. tar plent. : 


To charge an oven Ys a valve on one of the nitoh=dixoulating Joops was. 
opened, and pitch flowed into the oven through | a pipe inserted through one 
of the charging-hole covers. . The introduction of the pitch was sp regulated 
that 9 tons entered the ovon during @ period of 3 hours, Also, the rate 
of introduction was decreased during thé 3-hour period according to a fixed 
schedule, During the first part of the charging period, a mixture of : 
superheated steam and coke-oven gas was introduced into the oven through . , 
another eters oeover to minimize the oe oe = Bs yas within the 
oven. : 


After 21 to 22 hours, the coke was pushed from the oven into a quench 
ing car. A minimum amount of quenching water was: used by covering the car, 
after the application-of the water, with ‘a-stéel vovér ‘provided for that 
purpose. The quenched coke had a water content of about 1 percent. - After 


quenching, thé coke’ was dropped onto a wharf and loaded eae cars ao ship- 
ment to ae eeeewrods factories... . 


Following’ ‘are. the data collecting during a ‘13-day. teat. conducted in. 
1940, ‘The pitch charged during this period had a softening point of 155 me 
ash content of 0. ¥) aoe and. Specific ote of 1 ae 
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a 13_days . Per day Percent . 

Pitch charged rrrrrrerer re eevee: 35,159 tons ahs tons P 100 
Pitch coke made .ecsscccecseseee 2,208 toms 165.9 tons . 69.9. 
Pitch Gistillate ..ceocececscccce: 650 tons 50 tons : 20.6 
Gas (heating val.): — : aan cea 

mnin. 3,362 K CALs. cevccccces: 785.000 Nm. 60.400 Nm - 70 : 

max. 3,874 K cal. essccscese © 79 tons . 6 tons 1265 
Loss $ ‘ . bots oe 1 Ai : , 


The analyses of the products mude during this test period were as 
follows s 7 | —— 


Pitch cake . Pitch distillate Bag ° 
_ Percent Percont —=— ‘Percent 


WIUCl wee eter 0.8 Water es 2.20 CO ee 0.9 HoS eecevce 3.09 /m 
Ish weesees Oo = ABH eee 06025 Cnn. 1.0 HON .oeere. 0.59/m? 
VM. coseee 0.4 Coke <2 18.5 Oo eo 0.5 NH eoeesee 2.39 /m? 
Pure goke . 98.4 SoPe. cee 40°C, K 4S. CO ‘ee ; 305 Naphthalene 23.09 /m? 
| : Sp. gr. 1.262 Ho. (11.8 . Benzene .... 13.09/m 
| CH, . 13.0 Sp. gre. ee. 0-877 
Ne co 503 . , 


The amount .of gas produced by the ovens during the 13-day test was not 
sufficient for the entire needs of the plant (heating the ovens, boiler 
house, pitch-charging tanks, and door prewarming), and 193,640 Nm’ of coke- 
oven ges was used in addition. Its minimum heating value was 4,099 K cal. 
che mixture of heating gases having a minimum hedting value of 45,380 and 
maximm of 3,985 K.cal. was distributed in the following manner: Heating 
the battery, 36.5 percent; boiler house ,» 45.5 percent; pitch-feed tanks, 
14.5 percent 3; and door prewarmer, 3.5 pertunt. . 


Following are the tonnages of pitch coke produced by this plant during 
the period December 1939 to January 1, 1945; 
| Tons 
December 1949 ececccoce 522 
1940 caccccces 53,518 
1941 eoeensoces 64,007 


1942 @eoeeoeeede 69 375 
1943L/ sserese 16,776 


1944 664Sres ee 4 
ei pe 


1/ New battery started November. 


Mannesmannrchrenwerke. Keni gin Elisabeth Mine, Essen 


At thie target, on November 23, the plants for briquetting bituminous 
cal fines and for producing pure coal for electrode coke were inspected. 


ON 
Ve) 
ON 
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The briquetting. plant was operating at part capacity when visited. It 
was using a stock of washed coal that was on hang,,but no more was being 
produced. The plant had not been seriously damaged , and could operate -at 
capacity if enough coal were available. The capacity . ‘of the Plant-is about 
400 tons a day (ane shift). Briquette pitch is crushed to about 3/k inch by 
en edge runner with perforated bottom. It is then, elevated to a bin above a 
crusher, crushed in.a hammer mill to 6-2 mm., ‘and ‘added: continuously to 
crushed, washed coal (0-10 m.) in the proportion of 6 to 7 percent pitch to 
93 to oh percent coal. ‘The mixture is heated indirectly in large, shallow 
pans with revolving agitators. -. The coal-pitch mixture entera the pan at the 
center and is moved outward by rabble arms. It is then conveyed by a serew 
conveyor to vertical mixers, where steam is added in small amount. The mix- 
ture then drops into presses, where 3-kilogram rectangular briquettes are | 
made. The prossure is about 150 atmospheres. The briquettes are transported 
to cars by conveyors but are loaded into the cars by hand. 


The plant for producing pure coal for electrode-coke production wag not 
operating for lock of raw muterial. It had not been damaged by air attacks, | 
The process used in this plant involve (1) removal of "Finefrau" seam coal 
containing about 12 percent ash from the Enil, shaft (about 930 m. deep); (2) 
removal of shale on a picking pelt; (3) crushing to below 8 m. and removal 
of fine dust; (4) screening to remove coarse dust (1 mm.); (5) laminar sep- 
arction followed by spraying to separate refuse, briquetting coal, and the 
product that is floated to obtain.pure coal containing about 0.5 to 0.7 
percent ash. The yield of pure coal. is about 27 percent. Apparatus wes 
being installed for the -elLectrostatls. cleaning of the O-1 mn. dust from 
the first screening operation. The process was to include drying in a Butt- 
ner turbo dryer, sifting in ¢ vibro Pilter to.ebout 0:1 m., electrostatic 
Seperetion, and flotation. This part of the plant wes not completed. The 
Older part of the plant, described above, produced pure coal that was mixed 
with 30 percent coel-tar pitch and carbonized in byproduct ovens at-the 
Kenig Ludwig coke plant. 


Heinrich Koppers Gem.d. Hes Essen | 


This firm wes interrogated on September 22, 1945, concerning tar plant, 
pitch coke, and low-temperature carbonization equipment built in Germeny and 
elsewhore. At a later meeting, the ‘dephenolizing of waste waters was dis- 
cussed. 


This firm hes built numeraus continuous tar-distilling plants in England 
end Europe. The original and ‘smallest ‘plant ‘is owned and operated by Nord 
Deutsche Kohlen und Cokes Werke AeGe, Hamburg. The largest plant is owned 
by Kommanditgesellschaft Julius Rutgers, Mihrisoh-Ostrau. The Heinrich 
Koppers firm now has an egreement with Gesellschaft fiir Teerverwertung that 
will permit it to build continuous ter stills of the Ge fet. type | as well as 
its own. 


The arrangement . of the eat inucus tar still built by Koppers for Nord 
Deutsche Kohlen und Cokes Werke is illustrated by e flow diagrom included 
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in the targot report on that company. A diagram (fig. 6) showing the arrange- 
nent of the Mahrisch Ostrau installation accompanies this target report. The 
continuous still of Gesellschaft fiir Teerverwertung ia described in the re- 
port covering a visit to that compeny's plant at Duisburg-Meiderich. 

The pitch coke plant at Castrop-Rauxel owned by Verkaufsvereini gung fur 
Teerorzeugnisse and operated by Gesellscheft fur Teerverwertung was built by 
this company. The construction and operation of the pitch-coke plant at 
Rouxel is discussed in the target report onVerkauf ever orenen fur Teererzeu- 
gisse, Rauxel.. 


During the war, Koppers, Otto, cnd Didter Werke collaborated in the 
development of a vertical rofrectory oven for the low-temperature cerboniza- 
tion of noneeking coal. Tho Koppers firm was authorized to construct a large 
pPlicnt for this purpose, but construction was not completed beforo the war 
nded. Information concerning this installation will. be included with other 
information about low-temperature carbonizetion in a separate report. 


The Heinrich Koppers orgonization has installed oquipment at tar plants 
for the recovery of naphthalene, onthrecene, and other coal-tar products. 


Dr. C. Otto & Company, G.m.b.H. 


At the office and plant of Dr. C. Otto & Co., pieaens visited on 
October 16, 1945, the following persons were interviewed: Dr. Stunlmenn, 
Die Brensing, Mr. Schoen, ond Mr. Boskamp. | 


The following information was obtained: This company has carried on a 
considerable amount of investigational work on low-temperature carbonization 
of bituminous coal. A pilot plant was built in which, at first, it wes tried 
to carbonize the cool by sensible heat alone. This attempt was not success- 
Tul, end a gamall coke oven with solvey-type horizontal heating flues wes 
erected, and inside the oven were placed, in vertical position, steel men- 
bers resembling I-beams. .When. they were in place, the flanges of the I-beams 
close to the walls of the oven and the webs extended crosswise between 

the walls. -The coal wes filled into the spaces between the I-veams. Heat 
wes trensmitted to the coal through the side walls of the oven end also by 
the steel plates or webs of the I-beams. At the end of the cerbonizing 
Period, the low-temperature coke was dropped from the bottom of the oven 
intoa car. The oven was provided with a regenerator, which was directly in 
jine with enad-on the same level eas the coke oven. The coke produced in this 
Oven was of good quelity, but the steel heating members warped badly and 
made it difficult to discharge the coke, so ths steel members were removed 
and tests were made with heat supplied only through the side wells. <A plant 
designed on this basis was, projected but was not built. — 


The Otto Co. has not Anvestigoted low-tempereture ter. Dr. Stuhlmann | 
rentioned the fact that a large amount of work had-been done on the miscibil- 
ity of low-temperature tar by Krupp under Director Milller end Dr. Demann.. 

The Otto Co. also has not built tar ae for the distillation of aos 
cture tar. .. 
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This company has built batch stills for companies that process high- 
temperature ter. In one installation in-Italy,. batch stills, with bell end 
tray columns mounted directly above the stills, were instelled. ‘In this 
case high vecuum was used during the distillation of the tar.’ ‘In principle, 
this instellation was the same as those which Ritgerswerke uses in its vari- 
ous plants. 


During the war, this company shipped a Gentanicns Aaesseaee plant 
to the Japenese in Manchukuo. Difficulties were encountered in gctting the 
verious parts to the site near Mukdoen, but from telegrams received in — 
the Otto Co. assumes that operersons were started. 


Recently, a plant similar to the ane shipped to vanenitie. was projected 
for Switzerland, but work on the project was stopped and has not been re- 
sumed. A description of this plant, with a flow disgram attached and dated 
December 16, 1943, accanpunics this report. .The description also covers 
the Manchukuo plent in most respects. The tar still in the Manchukuo plant 
was provided with alloy stvel tubes and cast-iron fractionating columns. 

The Swiss still was to be built with plein steel tubes and steel colums, 


An oil-redistilling plant wos built by the Otto Co. for Mathias Stinnes, 
and at other tar plants equipment for tar distilletion, o11 redistilletion, 
naphthalene recovery and refining, and anthracene recovery has been installed. 


Conclusion 


The Dr. C. Otto Co. has been fairly active in the building of tar 
stills and tar-processing equimment. However, the most pretentious dis- 
tillation units have been constructed for Japan and Italy. ‘Installations 
built in Germany wore oll of the usucl vertical or horizontal batch types 
without columns except on certain stills used for oil redistillatiom. A 
pitch-coke plont similer to the mec at pouanen WES projected for Japan 
but was met pduilt. 


Description of a sctietatheeaktan tapcdiuelaeation plantwith tube 
furnace for the manufacture of light oil, washing oil, carbolic oil, anthra- 
cene oil, naphthalone oil,. and pence patel (See fig. a ) 


le Dehydration 


From the crude-tar tanks, in which the ter mst be heated to a tempera- 
ture that insures its being pumped ecasily, the tar is forced by one of the 
crude-tar pumps (1) through the heat exchanger, (2) in which | the pitch is 
cooled while the crude tar is emia to about. 100° C. 


The preheated crude tar now passes through the pipes of the dehydration 
section of the tube furnace, 3, where the temperature is raised to about 
160°C. At this temperature, the crude tar is conveyed to the vapor liberator 
(dehydration colum), 4, where ammonia liquor ond light 011 leave the top of 
the colum and the dehydrated tar sinks to the bottom. The vapor mixture of 
ammonia Liquor and light oil that leaves the top of the vapor liberator is 
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condensed, cooled, and separated in the cast-iron plate condenser, 5, and in 
the light-oil. cooler, 6, fitted with the decanter, 7. From the decanter, 

the ammonia liquor runs into the receiver, ©, whereas the crude light oll is 
normally conveyed by. means of the return pump, 9, as reflux liquid to the. 
fractionating colum, 10. This operation finishes dehydration of the crude 
tar. | . | , : 


II, Distillation 


The dehydrated tar, as it accumulates in the sump of the vapor liberator, 
4, flows to one of the tar pumps, 11, which forces it in succession through 
‘the convection and radiating zones of the distilling section of the tube fur- 
nace, 3, while the temperature is raised to 350°-360°C, The mixture of 
liquor and vapor so produced now enters the pitch column 12, where it is 
separated into pitch and oil vapors, The pitch that sinks into the sump is. 
treated there with. steam in order to vaporize enough of the oil still present 
in the pitch to produce briquette pitch, which runs through the above-men- 
timed heat exchanger, 2, into the alternately operated pitch receiver, 13. | 
Vapors liberated in the pitch receivers are absorbed in the fume tower, 1}. 


The vapors liberated in the pitch column pass in succession through two 
fractionating colums, 15 and 10, where they are separated into the. indivi- 
dual fractions. By means of the accessory columns, 16, 17, 18, ana 19, 
effective fractionation is achieved. The oils, as they flow out of the 
colums, are cooled in the coolers, 20, 21, 22, 23, and 24, and pass on to 
receivers 25, 26, 27 for anthracene oil, 28 for naphthalene oil, 29 for car- 
bolic of1, and 30 for washing oil. A portion of the washing oil in the sump 
of the separating colum, 10, is pumped by means of oe of the pumps, 31, as 
reflux liquid to the fractionating colwm, 15. The vapor leaving colum 10 — 
is light oi1, which consists partly of crude light oil from the vapor libera- 
tor, 4, that was pumped by the return pump, 9, as reflux liquid to column 10. 
The vapor fram column 10 is condensed in cast-iron plate condenser 32, is 
cooled in cooler 33, and separated in separator 34. A portion of this top 
light oi1, together with the crude light oil from vapor liberator 4, is 
bumped by means of return pump 9 as reflux liquid once more to fractipnating 
colum 10, while the balance goes into receiver 35 for production. Pumps 
36 to 41 transfer products from the receivers to the available cooling, pans | 
(anthracene oil, naphthalene oil) or to the appropriate storage tanks, 42 
and 43, which serve for emptying the furnace coils and the plant whenever 
this becomes necessary. | . . 


Firma Carl Still, Recklinghausen 
The Carl Still organization was visited on November 9 and again on 
October 15, 1945, to discuss the types of equipment used in Germany for 
Processing coal tar and coal-tar products. This firm has been active in 


this field and has built tar stills, oil redistillation stills with columns, 
Pitch-cooling equipment, anthracene plants, naphthalene plants, etc. 


af new type of installation was designed by Carl Still for the plant of 
Ruhrol A.G. to distill the coal extract produced there to a hard residue 
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suitable for charging into coke ovens for pitch-coke production. The coal 
extract was pumped through a pipo heater , fired by gas, and released into 
either of two gas heated batch stills equipped with agitators arranged to 
clean the bottans: and side walls. At. the outlet of the pipo heater on auto- 
matically operated valve maintained pressure on the extract while it was 
pessing through the pipe heater. The operation of the two batch stills was 
so scheduled that the pipe heater could operate continuously and discharge 
alternataly into the batch stills without interruptio. The residue from 
the batch stills discharged onto an endless conveyor made of overlapping . 
stcel plates, which cooled the residue and discharged it into a car. The 

: conveyor passod through water aeftor discharging the pitch, to te the 
plates before ee them with more pitch. 


The largest installation of tor-processing etinmee built during the.. 
wor Was constructed by this firm for use on brown-coal tar. The plant was 
' built for tho Akticngesclischaft Sdchsische Werké at Espenhein near Loipzig. 
The Cape Od Ey of the plant was 200,000. tons of brown-coal tar per meer: 


It sennisted of. & soa tinious pipo-heater unit operating atmospherically, 
& Vacuum, continuous unit to further distill the residue from tho first unit, 
batch stills in which the residue from the second continuous unit was fur- 
ther distilled to hard pitch with’ inort. gas, pitch-coke ovens: into which the 
hard pitch was charged, and an. Edeleanu extraction plant to remove pareffin 
fran e pert of the distillate that. went, to Diesel oil ond fuel. | Tho belence 
of the distillate went directly to fuel ofl. | 7 


The Still organization built an oil redistilling at for Carolinen-. 
glick consisting of four 50-ton horizontal stills eonocies to te offset, 
cast-iron , bell-and-tray. ‘COLUINS » ; : 


Didior Yoko 4 A.G., sci! 


On October 41 Dr. Adolf Theu. was interviewed at the seeies4 or Didier 
Werke A.G., Westfilische Str. 90, Borlin-Wilmersdorf. Matters pertaining 
to high-temperature and low-temperature coal tar were discussed. Subsequont- 
ly, Dr. ‘Thdu submitted a brief statement, in writing concerning paver cet 
in tho Technics of Tar Distillation in Europe. " 


the statement points out thet vertical pot stills Have been estas to 
some extent in Europe by horizontal stills to obtain‘gredter heat economy. 
Also, there has been a trend toward the use of continuous stills. ~ 


To use the stocks of briquette pitch that, at times, accumlated at tar 
plants, and «t the same time to supply the necd for pure coke for carba@m 
Sreounces F ‘pitch-coke PIARES ‘were erected. in two locations. ; 

Dre Theu concludes that eae rae these two developments there has 


been little advancement in the field of coal tar-processing in Europe in 
recent years. 
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A statement concerning the low-temperature carpbomization of coal in 
Europe also was received from Dr. Thau. It is largely historical in nature. 
It will be covered separately with other documents on the same subject." 


'Schumachersche Fabrik, Bietigheim, Wirttemberg - 


On November 29 and 30, the factory of Schumachersche Fabrik at Bietig- 
heim, near Stuttgart, was visited for the. purpose of inspecting filters of 
the kind that were used by Ruhrél A.G. for filtering coal extracts. They 
were also used by' various hydrogenation plants such as Hiedrierwerk Scholven, 
Gelsenkirchen-Buer; Rheinpreussen, Homberg-Mérs; Rheinischebraunkohle, 
Cologne; Wesscling near Cologne; and others for Saeaaidan middle oil pro- 
duced -by the myer eereete Of coal, 


. The filter rings for the pressure filters used by. Rubril ALG. wore sup- 
plied by Schumachersche Fabrik to Atlas-Werke A.G., Bremen, who made the 
filters. The use of these filters has been described briefly by: this inves- 
tigator in a separate report and in detail in the following CIOS reports: 


Item 30, File XXXI-27, Cool-Extraétion Plant of Ruhrél G.m.b.H., by 
H. H. Lowry ond H. J. Rose, June 29 and 30, 1945. 


Item 30, File XXX+1064, Botrop-Welheim Hydrogenation Plant by. C. Cock- 
rem, August 8, 1945. 


The filter rings supplied to Atlas Werke by Schumachersche for this pur- 
pose are described by the latter company as “Braungelb #50 filter rings." 
Their dimensions are-125 mm. 0.D.:, &l m. I.D., and 30 m. high. When the 
factory was visited, 20,000 of these filter rings were on hand. Each of the 
Atlas filters at Botrop. contained 32 candles, and. each candle was made up of 
60 filter rings, so that about 1,920 rings were required for each filter. 

The rings were replaced after 5,000 filtering cycles of 15 minutés each. 


_ Schumachersche Fabrik furnished complete filters to the hydrogenation 
plants. Their No. 100 filter wos supplied to those customers. Each filter 
contained one filter tube 1 meter long and 300 mn. 0.D. made up of Braungelb 
#0 rings of 300 mm, diameter. The larger-diameter rings could be used for 
filtration of medium oil at hydrogenation plants, because the liquid to-be 
filtered was much cleaner than the coel extract at. Botrop, and lower filter- 
ing end cleaning pressures were employed. A single hydrogenation plant. used 
as many.as 40 filters at one time. 


When the Schumacher factory was visited, it had on hand about 100 No. | 
42 filters... These filters hold one candle 420 mm. lmg and 125 m. 0.D. The 
candle is made by cementing individual rings together with ea phenolic resin 
and then turning the tube to proper diameter and length. One No. 42 filter, 
complete with filter cylinder, brow yellow No. 50, and three reserve cylin- 
ders of the same. kind were purchased for shipment to America for experimental 
purposes. The price of the complete filter was 195 RM, and each additional 
cylinder cost 12.20 R.M. Cost of case and packing was 12.0 R.M. In addition 
to the above, two "Carbo" No, 40 filter cylinders to fit the No. 42 filter 
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were purchased end packed for shipment to America. These filters cost 15.70 
R.M. cach and packing cost 3.0 R.M. Alkelirie liquids can be filtered with 
the Carbo filters, whereas. the sooner” filters must be used with ncutral 
or acid liquids. 


The numbers 40 and 50 refer to the groin sizes. and porosities of the 
filter tubes. Porosities range from fine (No. 10) to coarse (No. 60). No. 
50 has been found to be the most suitable porosity for medium oil from hydro- 
genation plants and for coal extracts of ‘the kind produced at Botrop. 


In using the No. 42 filter equipped with No. 50, “Braungolb," cylinder, 
the working pressure should be about 8 kg. per sq. cm., and the highest per- 
missible pressure is 12 kilogroms per sq. cm. When cleaning the filter with 
oir, the pressure should bo about 4 kilos per 8q. ca. 


Filter rings are manufactured entirely by hand at eee A. 
weighed amount of "Chamotte" is poured into a mold, subjected to high pres- 
Sure with a hydraulic press, and the ring is dried atmospherically and then 
fired in gas-heeted kilns. 


The persons dealt with at this oe in ery cig equipment were 
Albert vom Hofe, Helene Martin, ond Gottlieb Xander. Army headquarters at 
Esslingen end the Military Government for Biletigheim were consulted before 
purchasing the equipment. 


Aktiengeselschaf't dor Konlenvortetoff Verblinds, B Bochum 


The offices of Akti enecaciie chaft dor Kohlenwerte toft-VerbEnae were 
visited on September 13, 1945, end several times thereafter. At ih ; 
the offices of this organization are at Waldring 71 (Schillerschule), 
Bochum. The central office building previously occupied in Bochum was 
totally destroyed by air raids, and most of the meCers » Stored in Betee in 
the basement, also were destroyed. 


‘Kurt Haver , airector of Kohlenwortstoff-Verblinde, with the permission 
of the Military Government, assisted materially in collecting information 
apout the German coal-ter industry, arrenged appointments for visits to same 
of the tar plants, end assigned Dr. Geiselbrecht, of his organization, to 
accompeny the investigator to some of the Sangete as guide and to assist in 
the interrogations. 


During the wer, Mr. Haver's organization directed, for its associated 
members, the production and distribution of nitrogen, benzol and benzine, 
coal-tar products, coumarone resins, phenol, and methane. The individual. 
groups brought together during the wer to form the organization known as 
Kohlenwortstoff-Verbande and the products which ey handled were as follows: 


1. Deutsche Ammoniak-Verkeufs-Vereinigung (D.A.V.V.): Nitrogen ob- 
tained from synthetic plants, coke ovens, and gas works. 7 


2. Benzin-Benzol Verband (B.¥.): Benzol. end benzine. 
1696 ~ 8 - 


Google 


| I. C. 7409 
3. Verkaufsvereinigung fur Teererzeugnisse (V.F.T.): Coal-tar products. 


4, Coumarone Verband (C.V.): Coumarone resins ‘and residues from coke 
plents and ter plents. — | a 


5. Phenol Verband eed Phenol. fan tar plants and from synthetic 
Phenol plants. a aan 


6. Treibgas Vereinigung (T.V.): Methane from gis wells for use as 
motor fuel. Another group of Kohlenwertstoff Verbunde, "Gruppe Schwefel- - 
sauregemeinscheft" (S.G.), purchased all suppliea of sulfuric acid for the 
coke ovens, synthetic-nitrogen plants, and metal -working factories belonging 
to its associated members. 


Mr. Havor. ond Dr. Geiselbrecht furnished the investigator with pronase 
specifications and miscellancous statisticol information concerning German 
cooal-ter products, ee 


Phenol-Verband, B orlin 


An attempt wos made on October 21, 1945, to find Dr. Westermann, direc- 
tor of Phenol-Verband,.ct his offico in Berlin, Gross Admiral von Kosfer- 
Ufor, 59. The building was badly demaged, but a secretary was found in the 
office who thought Dr. Westermann might come there the following day. A re- 
turn visit by the writer could not be arranged, but subsequently Dr. Miller, 
president of Phenol-Verband, wes found in the office of tgorswerke A.G., 
and he furnished the following information: 


Phenol-Verband now has only two mambers in its organization in eastern 
Germany, namely, RUitgerewerke and I. G. Farbonindustric at Leuna. All of 
the other former members are now in the Polish sector ond are no longer Ger- 
mon firns. 


The I. G plant et. Leuna recovers tar acids from the water resulting 
fram the distillation. of. brown. coal and from oils produced by tho hydrogen- 
ation of brown coal and brown-coal ‘tar. Previously, the Leune plant pro- 
duced 24,000 tons of phonol per year. 7 ere 


Ritgerswerke had o ‘synthetic-phenol plant at Niederau (now dismantled 
for shipment to Russia) and also extracted phenols and cresols from tar oils. 
+8 production was about 2,500 tons of phenol and 4,000 tons of cresols per 
yeer. It now is-about 240. tons of phenol and 480 tons of cresol per year. 


The total output of phenol by the two campanies was said by Director 
Miller to be about 60 to 100 tans per month at the present time. 


Verkaufsvereinigung fir Tecrerzeugnisse, Berlin-Wilmersdorf - 


_ The Berlin office of Vorkaufsvoreinigung fiir Tecrerzeugnisse, Berlin- 
Wilmersdorf, Hohenzollerndomm 422, wes visited’ on October 30,'1945, to obtain 
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information about the production and sale of coal-tar products, particularly 
in the central and eastern perts of Germany. 


The persons interviewed at this target were Director Weger and Director 
Weiss. Previously, this organization sold the products of all of the tar 
distillers in eastern Germany. At present, it has very little to sell, be- 
couse ter production is aly about 5 to 10 percent of normal » and poscuse 
most of the tar plants thet were under German control during the wer are 
now destroyed or under Russian or Polish control or ownership. V.f. T. sells 
snall quantities of pitches and oils from Erkner that the Russians do not 
wont for their own use, but benzol, nzphthalene, phenols,. creosote » and 
other products are not mage avoilable for sale by Voi; Tes 


Following is the status of each of the tar plants of eastern Germany 
according to Weger and Weiss: a 

Rutgerswerke Erkner + in order’ and working at part capacity. 

Rutgerswerke Breslau - completely destroyed (beyond repair). 

Rutgorswerke Niederau, -, equipment ebout to be renoved to Russia; 
nothing left but the buildings. 

Rutgerswerke Teerag, Wien - no infornation; presumed that plant exists. 

 Borsig (Scala) Hindenburg - bonzol ond tar plant completely removed to 
Russia. 

Odertal, Gleiwitz - Polish, but no news as to condition. 

- Oberhiitten - plant is ‘working, but for the Poles. 

Kattowitz - Polish; no news as to condition. 

Emmagrube , Kattowitz - Polish; no news. (only made pitch and oil). 

Dobeln - German, but no news (said by Kahl to be in order). 

Zwickeu - German, but no news (said by Kohl to be in order). 

Velten - Germen, but no news (seid by Kahl to be in order). 

Weldenburg - German (Polish, according to Kuhl); no newa. 

Kistrin - Polish; completely destroyed by war. 

Denzig - Polish; no news (soid by Kohl to be in order). 

Rutgerswerke Preussen - Russian; condition unknown. 


According to Weger and Weiss, the future of the German tar industry. will de- 
pend on (1) production of tar, (2) attitude of the Russians, (3) availobility 
of materials for reconstruction. 


Te G: Farbenindusiric, Ludwigshafen 


At the Ludwigshafen plant of I. G. Farbenindustrie, visited on - Decenber 
5 and 6, some of the wartime uses for coal-tar products at that plant were 
investigoted. The persons interrogated were Dr. Snell, Dr. Fischer, Dr. Win- 
mer, end Dr. Johannsen. — 


According to Dr. Snell, the principal uses for naphthalene at Ludwig- 
shofen were‘for phthalic onhydride maenufecture, about 550 tons per month; 
for beta naphthol, about 500 tans; and for tanning agents, detergents, and 
dyestuffs, about 150 tons per month. The latter, i.e. tanning agents, de- 
tergents, ond dyestuffs, were made in greeter quentities at Leverkusen than 
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at Ludwigshafen, according to Br. Snell. tach thavene sas was used at Lud- 
vigshafen for the manufacture of nephbyLemsned: ° 


Brief visits were paid to thé: ‘plants in which phthalic anhydride, 
mleic acid, and koresin were made. These plants have been discussed in 
reports submitted by other investigators » 80 nO > attempt wae made to cover 
them in detail. 


In the phthalic anhydride plant, two umits of 80 to 100 tons capacity 
each were operating and making about 150 tons of phthalic anhydride per 
mnths It was expected that the capacity would be doubled in about 3 months, 
vhen two more units would be ready for operation. Originally there were 
seven units in this plant, but three were destroyed by air attacks. The 
two units that were operating had been started without difficulty, although 
the catalyst was approximately 6 years old. The construction and éperation . 
of this plant is discussed in CIOS BeroEs: Item 22, File XXVII-85, al Kern, © 
Murray, and Sudhoff. - 


Maleic acid is esas at Ludwigshafen’ from crotonaldehyde ein tena of pen- 
zenee It was explained that after 1933 "cheap benzol" from America was no 
longer available, and it became less expensive to use crotonaldehyde. It 
was stated, however, that if cheap benzol becomes available again it may re- 


Place the crotonaldehyde. 


' The process used in the mmieiocanta wiant also has been discussed in 
CIOS Report Item 22, File XXVII-85. The maleic-acid plant was not operating 
when visited. It was heavily: damaged by air attacks and no repairs, either 


tw the’ building or SqutEment) had ad started. 


Koresin was made By reacting hachutyieae with phenol,- using aluminium 
chloride as catalyst, to obtain para-tertiary-butyl phenol. The latter was 
then reacted with acetylene, using zinc naphthenate as catalyst, to obtain 
the koresin. ‘This process has been described in CIOS. Report Item 22, File . 
XXIX-62, and the Quartermasters Tachnical Intelligence Report on "The Ger- 
man Plastics Industry." ‘When visited, this plant was pere tine at part 
capacity. 


Phthalic Anhydride and Alkyd: Resin Manufactars b 


I. Ge porponspauetrtes: pereees Germany 


The plant of I. ~ Farbenindustrie at Uerdingen, Germany, was visited 
On October 1, 1945, in ‘order to obtain information concerning the manufac- 
ture of phthalic anhydride and ‘the use of this chemical in making alkyd re- 


Sins and phthalates. 


Ku The persons interviewed were Dr. Dilthey, assistant manager; Dip]. Ing. | 
oa » ngineer in charge of the-construction of-the phthalic anhydride 
— Dr. Hamann, Director of Research ; 3 end Dr. Kinsky, pine of 


@ alkya resin plant. ~ 
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‘~"D Dilthey stated that there ate only’ threo phthalic anhytride plants 
in Germany - I. G. at Oppau-Ludwi gshaf an , I. G. at Schkdpan’ (near Léune), 
and I. G. at Usrdingen., Construction of the Uerdingen plant was begun in 
19hk2,: When it. was about. 80 percent completed, construction was stopped be- 
cause. of the groater necessity for work aldng other lines. Construction was 
resumed a short time ago by permission of the Military Government. It is 
expected that the plant will start production shortly after the firat of the 
year. The plant suffered no damage fron air raids except broken windows. 


, The phthalic anhydride, plant is) ‘housed in two puildings. - One building 
is devoted entirely to receiving, storing, melting; , and filtering of flake — 
naphthalene made at tar plants in the Ruhr. The flake naphthalene, in paper 
bags ,. arrives in railway cars or trucks and is dumped into a pit, fram which 
it is elevated by & crane to a starage platform, It then is fed by the 
crane» into a ‘hopper above a crusior. After passing” ‘through ‘the crusher, 
the naphthalene is elevated to an ovorhead bin, fram which, by means of a 
scrow feeding mechanism, it is filled into an automatic’ weigh tank suspend- 
ed from a trolley. The woigh tank discharges the naphthalene into three 
steam-heated melting kettles equipped with mechanical agitators. ‘Tie molten 
naphthalene flows by gravity through three filters containing "7 6liwolle" 
.to pumps, by which it is transferred to six othor filters (three large and 
three small) in the top of the building. Fron there it ‘drops into ‘steam 
neat enone tanks. 


. . . The gecond building contains , , in oné end, offices, service faclitties, 
and plant laboratories. The next section of ‘the same building: contains © — 
elght steam-jacketed tanks, “which foed the molten ‘naphtholene to ‘the vapor~ 
izers. There are two feed tanks for each vaporizer. On the floor below 
the foed tanks, and directly below them, are the instrummt-control panels. 
On, this same. floor are the air-to-air heat exchangers, veporizers: » and can- 
verters. -In a lower portion of the same building adjoining ‘the portion ‘that 
houses the. offices: and laboratories are the various air pumps required for 
feeding air ta, the converters and.to the heat exchangers. There are cight 
blowers for each of. these” purposes . (tw blowers’ of each, kind per ‘converter ). 


Vaporizing of the naphthalene and conversion to snenan de enhyilriide’ are 
carried out as follows: Molten naphthalene fram the overhead feed tank 
flows through & rotameter into the vaporizer, where it is: waporized by air 
preheated ‘n the heat exchanger by hot air from .the ¢ooling section of the 
converter. ...The mixture of air and naphthalene vapors passes downward 
through the. cohverteor and to the condcnsing chambers. Thore are fourteen 
chambers for each converter. ‘The first four are weter~jacketed- for cooling 
and the last ten are air-cooled. Each cooling chamber is equippéd with a 
screw conveyor at the bottom, which discharges the phthblic anhydride’ into 
-: Redlor conveyer running below the ak chambers and to the nelting kettles. 
. The construction of the convorters is as follows: . 3,000 tubes ef 25 

mn. diameter are arranged concentrically between tube ‘sheets,’ ordund a cen= 
tral pipe about 24 inches in diameter. The catalyst ‘ig: placed inside ‘the 
tubes, and a mixture of salts used for cooling the coverter surrounds the 
tubes. During operation, a molten-salt bath is circulated through the central 
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tube by means of an impellor in the top of the tube, which is ‘driven by & 
motor mounted om top of the converter. Cooling of the salt is’ accanplished 
inside the central tube by air circulated upward and then downward through 
double-walled pipes, which are closed at the upper end (air'rises in the 
outer pipe tothe closed.end ct the top, then reverses end goes down through 
the inner pipe). The hot air from this. cooling system next circulates 
through the tubular heat exchanger, where it preheats filtered air going to 
the stcam-heated vaporizers, and from there goes to the converters. In the 
veporizers the: preheated air flows. over the molten naphthalene and becomes 
saturated with a pene vapore -. eo os 


The Seeing cadens erouads of: epalnary steel. They are about 6/0 
meters wide by 4 meters long and 4-5/10 meters high. A single partitign in- 
side causes the vapors to pass downward and then upward in passing through 
the chambers. From the last chamber, the air passes through a eyolone dust 
oe vee '» exhaust fan, and stack to the atmosphere. 


| ‘The “hay” from the coacling chambers goes, by means of the Redler can- 
veyor, to the four steam-jacketed melting kettles equipped with agitators. 
Vapors from these melters are scrubbed by water in Lurgi mechanical. scrub- 
bers. From the melting kettles the molten crude phthalic flows by gravity 
to storage tanks (steam-jacketed). Fram the latter it flows to two refin- 
ing stills heated by hot water under 68 atmospheres pressure (equipment 
made by Bamag-Meguin at Giessen). The refining stills are equipped with 
packed columns, water-cooled condensers, overhead receivers for separating 
vapors from condensate, and barometric legs which deliver the condensate . 
to small jacketed tanks, which feed,the flaking rolls. Fran the paiiial the 
flaked phthalic penyen see. goes. to the storage bins. ~ 

Vapors: from the refining still condensers pass to sublimate éatolate ; 

then through caustic-sodea sarubbers, and to the vacuum pumps. Residues’ | 
fran the two large refining stills are transferred to two small hot water- 
heated stills for further distillation. The vapors from these stills are 
handled in me sane manner as those fram the large stills. — 


Roconatig to ee Dilthey,,. the naphthalene used in this ‘plant will have 
a freezing point of 80°C. The catalyst will be of the vanadium pentoxide 
type. Enough catalyst is om hand to. charge the converters at: the start. 
This catalyst probably waa made at Ludwigshafen. 


‘According to Mr. Kutsech, it is expected that the catalyst will last at 
least 10 years and that the converters will not need to be opened - in that 
time. Two of the converters intended for this ‘plant did not arrive before . 
shipments of materials to the plant were. stopped. They probably are ats the 
Ludwigshafen Plant. 


Other EEceuots Derived from Con. 


eg 


Following the visit to .the phthalic anhydride. plant with Mr, Kutsch, 
various products made by I. G. Farbenindustrie were discussed briefly with 
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Dr. Dilthey and Dr. Hamann. Those products made from materials derived fran 
coal were of especial interest. 


Crude benzene is refined at this plant. Fram the pure benzene are made 
large quantities of aniline by nitration, followed by reduction with iron. 
Yellow and black iron oxides are produced as byproducts, which were said to 
be excellent pigments for use in the building industries. 


Toluene is chlorinated to make benzyl chloride, benzal chloride and 
benzene trichloride. By the use of alkalies, benzyl alcohol, benzaldehyde, 
and benzoic acid are produced. Benzoic acid also is made fran toluene, us- 
ing sodium bichromate, by the Bozel-Maletra process. Parachlorbenzoic acid 
is produced for use in msking. saccharine. : mS 


Solvent naphtha from the crude penzol-refining plant is used in the 
resin plant. . 


Naphthalene will be used after the first of the year for making phthalic 
anhydride, as stated above. However, in the past large amounts of phthalic 
enhydride produced by I..G. at Ludwigshafen have been used at Uerdingen for 
making alkyd resins. | 
Alkyd Resins | 

Following the general discussion reported above, the alkyd resin plant 
was visited with its superintendent, Dr. Kinsky. It is all housed in one 
building on one floor and balemy. On the balcony are 11 stainless-steel 
resin kettles equipped with agitators. Seven of these kettles are of 4-1/2 
tons capacity each and are heated by gas (the burner is located below the 
kettle in a jacket that extends up the sides almost to the top). These 
kettles have stainless-steel coils on the inside for cooling with water. 
The other four kettles are of 6-1/2 tons capacity and are heated by steam 


from .the boiler house at 60 atmospheres pressure. These same coils are 
used for cooling (with water). . | 


No vacuum is used on the kettles, but inert gas is bubbled through the 
reaction mixture each time a batch of resin is made. The inert gas is also 
used for blowing the finished resins to the zinc-coated drums in which they 
are shipped. The inert gas used for this purpose is usually nitrogen made © 
by the Linde: process, but carbon dioxide also is used at times. 


' | The principal raw materials used in this plent are phthalic anhydride, 
glycerol, hexanetriol, pentaerythritol, ‘3-mothalol propane, }-methalol : 
ethane, castor oil, linseed oil, tung ofl, and vorlauf fettsdure (a ‘product 
' derived, from Fischer-Tropsch paraffin). | 


_., Recording to Dr. Kinsky, alkydal T, suitable for air-drying and beking 
purposes, comprised.at least 75 percent of the total output of this plant, 


This product contains the following: 55 percent linseed oil, 18 percent 
‘glycerol, and 45 percent phthalic anhydride. The linseed oil and glycerol 
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are mixed together and heated at 260°C. for 5 to 6 hours, or until the mix- 
ture is goluble in alcohol. The mixture is cooled to 150°C., and the phthel- 
ic anhydride is added. ‘The temperature is then raised to 240°-250°C., and 
the product is sampled and tested for acid value and viscosity. When proper 
values are reached, the product is cooled to 150°C. and is filled into zinc- 
coated drums. Alkydal T is made in three consistencies - TN, IM, and TH. 
Solutions of these grades of alkydal T are made in benzene, using 25 to 40 
percent benzene. -(The T camprises 60 to 75 percent of the final solution.) 
The solutions are made in mixing kettles on the ground floor, below and in 
front af the resin kettles that stand on the balcony. The solution kettles 
are provided with mechanised stirrers and means for heating and cooling. 


According to Dr. Kinsky, comparatively smell amounts of nondrying resins 
are made. They contain castor oil or vorlauf fottshure. <A slow drying resin 
called alkydal ST also cmtains vorlauf fettsHure. : 


In addition to the alkyd resins, this plant makes large amounts of a 
plasticizer called HEicol. It is a plasticizer for nitrocellulose: and poly- 
vinyl chloride. It contains 3 mols of vorlauf fettsdure (3,200 kilos) and 
1 mol of hexanetriol (1,300 kilos). These ingredients are heated together 
in a resin kettle with inert gas and mechanical agitation to 150°-190°C. 
Water distills off during this period. The reaction product is then cooled 
to 50°-60°C. and washed with sodium carbonate solution to remove excess vor- 
lauf fettsfure, then centrifuges to seperato the raw Eleal and soap solutian, 
dried by heating in a kettle to 100°C. while agitating with inert gos, 
bleached with tonsil (activated carbon), filtered through a plate and frame 
filter press, and trensferred to storage tanks or drums. 


The alkyd resin plant was undamaged by the war and is able to operate 
at full capacity if sufficient raw materials ere availeble. 


I. G. Farbenindustrie, Schkopau 


The primary purpose of a visit to this target on Jenucry 5 was to in- 
spect a Phenosolvan installation for the recovery of phenols from waste waters. 


Information to the effect that there was such an installation at Schkopau 
proved to be incorrect. However, Dr. Alfred Dierichs, who had worked with 
the process at Leverkusen, furnished a copy of an article written by himsolf, 
and published in Chemiker Zeitung, 1942, volume 66, Nos. 27/28, page 288. 
This document has been microfilmed with documents on dephenolizatiaon of 
waste waters collected from other sources. 


A list of the products manufactured at Schkopau was requested in order 
to determine to what oxtent products derived from coal tar were employed as 
raw meterials at that plant. The accompanying list of products was obtained. 
It gives the capacity of the plant for each chemical in Moy 1945 and also 
as it would be after damage caused by air attacks had bem repaired. 
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Documents relating to the fallowing products were received: 


Poalatinol A.H. (diethyl. hexyl phthalate), a plasticizer made frm 
phthalic anhydride and ethyl hexanal. Emigator 1,000 or Nekal B.X, (soiim 
salt of dibutylnaphthalene sulfonic acid) made by sulfonating a mixture of 
butanol and hot-pressed naphthalene to form dibutylnaphthalene - mmosl- 
fonic acid and converting the latter to the sodium salt with caustic soda 
end sodium hypochlorite. It was used as an emulsifier for Buna. | 


.. Phthalic anhydride, made by tho oxidation of naphthalene with cir, — 
using © vanadium catalyst containing potassium sulfate. (Described in 108 
Report Item 22, File XXVIII-29.) 


Polystyrol E.F., made by polymerizing styrene in a weak, alkaline scep 
solution with potassium persulfate as catalyst. The polymer is pretipitated 
from the latex by acidifying with formic acid. It is then filtered, washed, 
and dried... (Described in CIOS Report, Item 22, File XXVII-6, "Diskontin- 
uierliche Destillation B 17.") ‘This document relates to refining butandl- 
residue, palatinols, and solvents, using discontinuous distillation. It 
olso contains ea section on the continuous production of butylacetate fran 
butenol and acetic acid. 


Because of insufficient time, it was impossible to visit the plonts in 
. which the poe mentioned above were made. 
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Capacity, tone per month 


Present | After repair of 
position bomb damcege 


Ethyl benzene Coecccresvececsese 2,700 2,700 
Styrene Seccceccccdeccsecdtescece 1,600 1,600 
Poly-styrene re Cer eee | 50 50 

‘ QuicklLime eeoeccevesedevntessrsovgces 15,000 15,000 
Hydrogenated ethylene ..cceseees{ 2,200 2,200 
Acetic acid coccsrccdievvesbhesain 1,200 | 1,200 
Acetone web eocscstecssvoccasaces 200 200 
Hexenc-triol Cece sicscedeccocine 300 300 
CarOide < 05062006960 sane cewsas 26 , 000 30,000 - 
Acetylene beoceovevrt_esesosceseecs 9,000 9,000 
Acetaldchyde Corocescocvescevecos | 11,000 , 11,000 
Butylene-glycal Gevriseccctisaocec 11,000 : 11,000 
Butadlene ersccccsasecvecccveces 5,000 5,000 
Buna S SCoKoevneseesterestoesovesseveeceo 4, 800 6,000 
Emilsifier 1,000 COoessecoeoseoboes 500 300 
Numbereo buna Seecrsocccccbeciog 270 2(0 
Ethylene spirits Covcsbdecivbocere 600 ! 600 
Ethylene oxide boscedscocccoseses| |, 350 | 700 
Glycol ses bee rd vvcscdevecsicsoes : ~700 700 
Chlorine dee ececceresdsoccccsons _ 35,000 4,000 
Hydrogen Chloride sisccvccsessece 1,600 2,100 
Caustic SOdR sesccccccnecccecsic 5,400 4. 300 
Vinyl chloride eceedsedosseeensnce 5,200 3,200 
Igelite PCU ccccdesecsccsesocsion . 550 | 60 
Ethyl chloride Covvgvredevesecooc 120 120 
Tetreachlorethane eentanctaeene 700 | 700 
Trichlorethylene COKCoHeCeKReELPeBneLS LOO 4oo0 
SS-oil COCKE CK eco ree EE KOLO EOREREC: 500 ~ 500 
Aluminum chloride Cecbooveervends 700 700 
Formaldehyde Cec coccccscerecces 750 T90 
Butene-diol eCoecercovsssvereccos 500 . 500 
Butane-A1ol wecediscecevcesvcces 500 500 
Tetrahydrofurane Coccedsecevacesdes 


Phthalic acid CeCe eCHeCHEC ORC HLOEECO RE 
Palatinol Coccccveggrevserbodonce | 


Chemische Werke Albert, Wiesbaden-Biebrich 


Alkyd end Phenolic Resins 


Chemische Werke Albert, Albortstrasse, Wiesbaden-Biebrich, wes visited 
Qn September 10. The persons interviewod wers Dr. Arthur Greth, manager 
end chemist for the development of synthotic resins, and Dr. Stiegel, plant 
chemist. The chief manager of the plant is Dr. Winkler, but he was not in- 
terviewed. ' 
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Tho purposes of this visit were 28: follows :. 


1. o.Find out whether thie’ “company, as reported by one investigator, 
makes phthalic Sohyertee ae oo 
| 2. To learn whether end how phthalic, onhyirdae | or other cool -tar de- 
rivatives are used by this firm. Bacihstcs Salat Sa is : 

3. To obtain for the TIIC-Forest Products a. ; at the eesunat of 
D. G. Coleman, as mech informatio ap possible about the formula, ale 
turing procedure, and uses of Albert's, Blue No. 39-J, és. 


a 


©. «© wo ww & yy oO HoH ewe 


In answer ‘to the first question, Rr.. Greth ‘gaia ‘that his” company does 
not make phthalic anhydride; thet all phthalic jin Germany 4g. miuio by I. G. 
Bere ean stt so, ‘the aie ie, — icaiacs at iia and sa at 
Schkopeu. fig seth teeta ed | 

Concerning ites 2, Dr. Greth Baia jthat, jis "firm ia. a ayge user-of 
Phthalic anhydride and phenols. Alkyd yesins of both drying and. nondrying 
types are made. Dr. Greth mmtioned.that whereas jhe. uses adipic acid in 


some nondrying types, one ecnpeny in —"e een Products seis uses 
sebacic eeads 


Dre Stiogel ond Dr. Greth. furnished ‘the | faHloving : ifomotion about 
their alkyd resins . : 


or Sig cine MSR 


ee. * 8s § 


No. 246 B ~' Linsecl-oil = (oiy-drying). 


Formula: 


Peake 
Linseed oil occ ce rece pees pers gesppees 1,950 | ; 

Phthalic enhydride oresscrrpeerpsesrs 21290. 
Glycerol Cooreereeserpooe posses spopes ° 565 


Prcosanves : 


The linseed ofl and phthalic alee as are. placed in the kettle. together 
and heated to 200°C. The glycerol is then. run, in,, and. heating: is continued 
until 240°C. is reached. Acid. number. gnd. absolute, viscosity, in centipoises 
(determined by Ubbalchde cepillary viscomoter), are determined. 


When the acid number ‘ts spout 30, ‘vacuum (about 700 nmi. ) is applied to 
the kettle and held until the acid nunber is below 10 end the viscosity is 
between 35 and 40 for a 1:1 solution of the resin in toluene. The resin is 
then ‘sealed to. 80°C, and the.kettle is emptied. oF 


“Other eredes of this | sane olkya. one haohee Sigadettios: ere y made 
according to the same formula, but the vacuum is applied for a toner time. 
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— NO. 125-2 linseed-oil lame oil-type elkyd (air drying) : 
. ee - t , 
‘Linseed ofl ssattacalcenedecnecuebes Pes. 
| 480 


Phthalic anhydride ceccccccccscccvecce 
Glycerol Co orev erecvoccccccrccoresooes 225 


Procedure: 


- §ame as for No. 246-B. Acid number of product should be beloew-10° and 
the viscosity about 20° for a 1:1 solution in toluol. 


No. 578-B drying-typo alkyd made with synthetic fatty acid 
Formic: | 


ae ee ee See ee Kes. 
Phthalic anhydride sesssccosececccece rit 
LIn66ed. OL): wisssee ee dec és 000s sw sie 1,270 ; 
Synthetic fatty aci 1 Re 250 
Hexanetriol (I. Ge Farben. ) eooccccces | 850 
Penteerythrital WPererrrere rr cere cr 170 


1/ Purchased from Henkel. Consists of the 
first fraction fram the distillation 
of synthetic fatty acid made fram Fis- 
cher Tropsech. poreffin.. Chain _reneth, 
hk to 9... Called. ican fettsoure in 
Germany, , Sere wae. “Ret Gxt ahora 


Procedure: 

All of the ingredients ore vlaced in thse kettle together and the nix- 
ture is heated to 215°C. It is held at that temperature until the acid 
number is 35, when the vacuum is epplied and held until the acid number is 
about 15 and the viscosity 30 to 45 centipoises for a 1:1 solutim in toluene. 


No. 358-D (formerly No. 248 D) eir-drying type made with castor oil 
(medium oil type) - 


Formule: 
Castor ofl {not dehydrated) ..ccescee 2, a 
Phthalic: enhydride. ewevecscocscesvccs 1, 000 
Glycerol: COOP Co OOH EES SoHE Coes EEE ES “yho 
Procedure: 


Put all ingredients: in kettle together. Heat as rapidly as possible 
to 270°C. Apply vacuum (700 mi.). Determine the viscosity. The viscosity 
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drops to a nininun, and if heating is continued at the same temperature it 
will rise agoin. The mininmmm is the point at which dehydration is ccn- 
pleted. It should be about 15 centipoises (1:1 in toluene). At thio point 
the temperature should he lowered to 240° and heating continued at this 
temperature until the viscosity is 35 centipoises ‘end the acid number below 
10. Cool to 180°C. and empty the kettle. 2 


When resin of this type is to be used in white enamels it is desirable 
to substitute soya-bean oil for a part of the cestor oil. 


No. 380-D (formerly No. 198-2) air-drying-castor oll (long oil) type. 
oo 


CaS TOM O11: pes e666 esos es bees eeweeees Ls fn 
Phthalic anhydride CCHCCC CLES OS ER BEES 615 
Glycerol Cece eseescecesecverccscorcosros 260 


Procedure: 
Same as for No. 358-D. ee 
No. 251-G baking type-castor oil (short-oil type). 


Formula: 
Kgs. 


Castor oil 0000 sterbiswitieinewiereGee en eet 1,025 
Phthalic anhydride COSC LCCE LECCE LE ERC® 900 
Glycerol @eeeeaesvsnueeceege eevee eoseadeeo2020000806 500 


Procedure: 


Same as for No. 358-D,. except finel viscosity (1:1 in toluene should 
be 300-400 centipoises end acid number about 20). 


The following are some of the nee types “of alkyds made by 
Chenische Werke Albert; 


No. 166-S medium oil type, nondrying alkyd. 


Formula: . 


Kgs. 
Phthelic enhydride @eeseeeeeoeveenesaeeveseeean eae 920 


Synthetic Potty acid [see eccececen eens 1,630 
Pentuerythritol Rca as Seaton eeuecens 1,020 


Procedure ; 
All ingredients placed in kettle together. Mixtures heated at rate of 


15° per hour to 240°C., held at thet temperature until acid number is’ 10-15 
and viscosity (1:1 in toluene) 20-30 centipoises. Cooled to 180° end empticd. 
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No. 215-S long-oil type, nondrying alkyd 


Formala: 
5 ies 060 
780 


Synthetic fatty acid. cececccvcccccece 


Phthalic anhydride Sceeseesvewvwoeoseeoos en 
Pentaerythrital SCCCHOHHCHOROVSH PO VE GE EE 930 


Procedure : : 
Seme as for No. 166-S, except the viscosity of final product (1:1 in 
toluene) should be 8-12 centipoises. 
No. 393-S nondrying alkyd, adipic-acid typo. 
Formula: 


Synthetic fatty acid ccscccveceeeecee 1,970 
Adipic ACId cocccccrecrcvescccecveces 860 
Pentaerythritol eeceseesrscecececevcene 955 


Procedure: 


Some as for No. 166-S. Final viscosity (1:1 toluene) 80-100 centipoises 
and acid number 10-15. 
No. 398-A nondrying adipic-acid type. 
Formula: ana 
, Kgs. 
Acipic acid SCSHKOSCSSHESOH SCO FC EDEL OH SH OSD . 195 


Triethylene GLiycol OOP CHROCOH LOC eSee ED 1,500 
Glycerol COC COSC REVSOD HOVER. OC LLOD eR 550 


Procedure: 


Sane as for No. 166-S, Final viscosity (1:1 in butyl acetate) 8-100 
centipoises end acid number about 1D. 


Phenolic Regina 


Chemische Werke Albert makes many types of phenolic resins. For sme 
of then it makes a special base fron phenol and acetone, which it calle 


Dian. The reaction is as follows: 
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"H'—H50 
a tt . 
=e a'O —— > CH on C —— CE: ae 
CHs Mi ae ee pet aye. iy tae ba 
mre \.. ~ ame et : 
OH a 
OH Dien» = i = os . . 


For "Albertols," modified phenolic ‘resins, ai phenylol propene is..con- 


densed. with formaldehyde. Albertols -are described. as combinations of phenol- 
ic resins with natural rosin acid (abietic acid). 


Following is a typical formula for a modified (plasticized) phenolic 
for varnish purposes as made by.ALbert. 


oe -Qieia 


No, 308-V Modified. (plasticized) ahenoiie | 
Formula: 


| Kgs. 
_ Cresylic acid (35 percent meta and = = -"" 
7 balance para and ortho ) eoecencoce ‘1,080 ae © 
Formaldehyde (30 percent) esenssesees 2,000 | 
Ammonia (25 percent) Pc csc beaweee wows: 4O aa 7 
Butanol covcccccvcveevccsecvcvccsccesere 800, 
Tall oil ester (glycerol) (contains ans 
about 55 percent abietic acid and 
“balance :ie fatty acid similar to . 
“linseed ‘oil fatty acid). eoceccccce 1,250 - 
Xylene TREC ECER er Tie ttt tore kh 7 850 


Procedure: 


_ + The cresylic acid. is. placed in the kettle and heated to. 60°C, Then a 
nistore of the formaldehyde and ammonia is run in with cooling. After the 

formaldehyde-anmonia mixture has all been added the water is distilied off. 
at 509-55°C. under vacuum (700 mm.). Dilute with the butanol and add: the | 
tall oil ester. Then distill off about 50 liters of butanol and water per 

.hour. When a viscosity (1:1 in tolu@me) of 140 centipoises is reached, 
dilute with the Xylene. The final meeceres should be 20 to. 25 centipoises 
and the solid content 65 percent. 


Glue No. 519-J 

Information concerning the manufacture of glue No. 319-J, requested by 
Mr, Coleman, was submitted to B. H. Wilcoxon in a letter dated September 10, 
1945. <A copy is hereto attached. 
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Other Products 


A list of the synthetic resins. and. products based upon resins manufac- 
tured by Chemiache Werke Albert at Wiesbeden-Biebrich accompanios this report. 


Menufacturing Facilities | 


The reain-naking plant on Albertstrosse » Biebrich, was “heavily damaged 
by bombs on September 19, 1944. The Dian plant was completely destroyed, 
also a- building that cmtained nost of the resin kettles. A new building, 
which was to house the now. resin plent with gravity flow of matericls, was 
dona ged but not destroyed. Six complete, stainless-steel kettles of 5,000 
liters capacity each had been installed in the new building but before the 
air raid wore noved to the Schonebock plant near Megdsburg, 80 they are no 
longer evailable for use by Albert. | 


Altogether 12 kettles were dostroyed by the raid at Biebrich, but 4 
kettles of 5,000 liters capacity are now operating and two 500-liter kettles 
are making phenol-formaldehyde resins. Also, two kettles of 2,000 liters 
capacity end sane smaller kettles are available for the sone purpose. 


Before the bombing, "Albert" was making about 1,000 tons of varnish 
resins per month. Present production is about 250 tons per month, of which 
Phenolics anount to about 100 .tons ond alkkyds 150 tons. 


The preferred nethod of heating resin kettles, as used by Albort, is 
by means of hot water. Water. circulatos through heating coils in ec furnace 
end then through a coil welded to the surfece of the kettle. Albert has re- 
Placed nost of its stean-jacketud kettles with wator-heated kettles of this 
type. The builder of the hot-water hcoating systexn is Sanesreuthor y in 
Butzbach (Oberhessen), neer Friodberg. 


"B. H. Wilcoxon 
TIIC, Miscellaneous Chentcals Group 


"This afternoon, during ean interview with Dr. Arthur Greth and Dr. 
Stiegel of Cheamische-Werke Albert, Wiesbaden-Biebrich, I obtained the 
following information concerning glue No. 319-J. This is aie of the plastic 
@lues nentioned in Mr. D. G. Colemcn's letter eddressed to you and dated 
Septenber 6 3 1945. 

Formica for No. 319-d 
Phenol SCREKSHESSCHSCTEHOCE HE HO HOSES EOEASEOS 155 
Formaldehyde, 30 percent cseeececscccecs 3526 
Caustic soda, 353 percent wecesceccccvce 3° oa 
Para taluene sulfonic acid of 50 per © 
cent concentration in water solution 9. 


6 
Softener No. 5908 A TErvrevrrerrrerrcrey 62.5 
Methanol secccseccsesevvesscscvecccecse aT 5 


Se 
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Monufacturing procedure 
"To nake glue No. 319-J the following procedure is followed: 


"The phenol, formaldehyde, and caustic soda are charged together in a 
stainless-steel, steam-heated kettle provided with a mechanical agitator. 
The temperature of the mixture is raised to 90°C., and this temperature is 
naintained until.the mixture becanes turbid. The mixture is then cooled 
to 60°C. and is noutralized with the para-toluene sulfonic acid solution. 
The mixture is then allowed to settle and the water leyer is decented. The 
resin is then dehydrated under approxinctely 700 mm. vacuum and heating, 
under vacuum, is continued until the viscosity (when the resin is dissolved 
1:1 in ethyl alcohol) is 18 to 20 centipoises. (The viscosity determina- 
tion is made with an instrument of the Ubelohde, capillary, type.) The 
resin is then diluted with the methenol, and the 398 softener is added. 
The 3984 softener is prepared as follows : : 


Preparation of No. 398A_ softener 


Formula: 
Kgs. 
Adipic acid Coe oKecoesenresesereveroes 195 
Triethylene glycol COROT COC COCO LEO SECOe 1,500 
Glycerol COOP CHEE OE ROEHL OD EDEL EDEL ELE 350 


Procedure 3 The three ingredients are nixed together in the kettle 
and heated at the rate of 15°C. per hour to 240°C. This 
temperature is maintained until the acid number is about 
15 and the viscosity of a 1:1 solution in butyl acetate 
is between &O and 100 centipoises. 


"Attached is a three-page discussion (in Germen) of the ways in which 
glue No. 519-J may be used. Of particular importance is the part steting 
that just before this glue is to be used it must be mixed cold with a cat- 
alyst in the proportion 100 parts 419-J to 10 parts of catalyst. The cat- 
elyst is prepsred as follows: 50 parts of paretoluene sulfonic acid, 25 
parts of methanol and 25 perts of 398A cre mixed cold to form a solution, 
which is the catalyst." 


Origin of 519-T 


Dr. Greth seid that the origin of 319-J was as follows: The glue 
originelly used by the air ministry was Kaurit (a water-soluble urea resin 
fron I. G. Forbenindustrie).’ _Ite water and mildew resistance wes not suf- 
ficiently great, especially in the tropics, so the Air Ministry asked 
Chenische-Werke Albert to develop a more suiteble gluc. 319-J was produced, 
and cormercial manufacture was just starting when the plant was bombed on 
September 19, 1944. _ According to Dr. Greth, no large quantity of 319-J has 
been made. 


1696 - 102 - 


Google 


I. C. 7409 


Another glue used during the war was P-600 made by: Dynamit at Trois- 
dorf. It was a water-soluble phenolic. Polystal, another resin glue made 
by I. G., was produced at Ludwigshafen. Dr. Greth said that he was not 
able to give the compositions of P-600 or Polystal. The writer will in- 
quire further about Polystal and Kaurit on visits to I. G plants. 


Chemische Werke Albert, Wiesbaden-Biehrich _ 
| Albert Glue-resin 319-J 


“the , Albert glue-resin. 6 suited to cold-glueing of any kind in every 
stage of manufacture and can also be applied to the warm-or-hot ‘process of 
glueing. 4319-J sets very quickly and produces, therefore, a very strong 
and lasting bond in a short time, which will withstand all strains, is re- 
Sistant to water and i aaa » and insensitive to seas or dry heat. 


The Albert glue-resin - ‘has ipeca developed through sovexel years of in- 
tensive research work and has met official standards and large-scale utili- 
zation as well as trials under difficult conditions with complete success. 


General 


- 6 The temperer H-25 belongs with the Albert gluc-resin 319-J. Both are 
. fluid and are mixed with one another in the production of finished @lues. 


In. poi dry storage the resin becomes harder and stable for aentie: An 
eventual viscosity increase of the glue-resins, which takes place only very 
Blowly, is without influenco on the adhesive eee and purity of the 
product. | . 


Mixing the Glue 


The glue mst be mixed in vessels of stoneware, ; oe porcelain, enamel , 
or wood. A vessel and stirror of metal are useless. 


In the production of the finished glue, 100 parts by ee of the resin 
normally would be mixed-with 10 parts of temperer H-25 (1.e.;in the ratio 
of resin to temperer as 10 to 1) during thorough and vigorous agitation, 
whereag. the original violet-rod color changeset to bluish. Although the weight 
of the resin can be obteined exactly by simple weighing, the quantity of 
temperer can be obtained by measuring in a graduated.glass; 10 g H25 corres- 
pond to approximately 8.9 cubic centimeters, sp. gr. 1.13. To one kg. of 
resin, 100 grams, or 89 cubic centimeters, of temperer H-25 is added. 


Slight variations over or under are permissible; nevertheless, they | 
should not take place without a specific reason, the resin and temperer hav- 
ing been exactly adjusted and standardized agcinst one another. With proper 
and careful mixing, the glue is immediately ready for use. It remains work- 
able 3 to 5 hours, according to room temperature, and the layers of glue 
Should be applied consecutively after the first application. The glue is 
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‘usable as long as it is possible to brush it on flexibly. The best working 
temperature lies between 18° and 22°C. At less than 16°C. the gluo sets 
too slowly; at more than 2h°c, it is recommended that the gluepot be put 
into cold water to prolong the ‘poriod of use. It is suitable to apply a 
small quantity of glue frequently and to distribute the fresh application 
over & smaller working area. For best results » Smooth working ond depend- 
able strength is decided by glue See and distribution, 


Application of the Glue 


The finished glue is clear, of low viscosity, and can be applied with 
pencil, brush, or spatula. The application should be edequate but not ex- 
cossive. The glue is always applied to both surfaces to be glued. 


Dilution ‘of the finished glue is not necessary. For special bonding 
an entirely special, thinly fluid gluc would be prepared by adding 100 parts 
by weight to not more than 5 to 10 parts of methanol or ethanol. Fram this, 
it is apparent that every addition lengthens the setting time. The addition 
of other organic diluents or solvents is not advisable... . 


For all glueing work using the thinner paiieaeien ; Sie epplications: 
of the glue ere advisable. 


After applying the glue, the glued surfaces should remein open (to the 
air) as mch as 30 minutes. Drying in this mannor.is specifically for treet- 
_ ing hard wood, ‘plywood, end layers of wood, and is also necessary when glue- 

ing larger surfaces. Scotch pine can be troated under certain canditions 
without drying. a 2 | ae 


Large glued surfaces should be freshened again with a spatula, comb, 
etc., after being allowed to dry suitably. During drying, this portion mst 
not be brought into the vicinity of ovens, heaters, etc., where irregular 
drying may take place and may cause the glueing to fell. 


Pressing and Further Operations 


After drying, the single pioces should be joined, even by force, and 
Set under pressure in a pressing deyice es soon as possible. 


Leaving the joined piece lying without pressure is to be avoided, 
After 3 to 5 hours of pressing, the glue strength becomes so great that the 
Joined piece can pe removed fram the pressing device. For pieces under ten- 
sion,:os well as for larger surfaces end other difficult jobs, holding for 
@ longer pressing time is’ desirable; the optimum pressing time can be ascer- 
tained easily in such cases through a preliminary experiment. The strength 
of the glueing also increases cfter removal of pressure and completely - 
reaches its maximum only after ‘severcl days. It.is therefore adventegeous 
to let the glued piece remain at least 12 to 24 hours before retreating. 
another time. ‘This is particularly true when the aid piece is treated 
further to achieve required mecnansco Strength. * 
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Warm and Hot Glueing a 
The Albert glue-resin 319-J is elso very well suited for werm and hot 
glueing. The basic principles are the same os those regulating the tho- 
rough mixing, application, and drying of: cold-glueing process. The amount 
of temperer, however, can be lowered from one-half to one-quarter of the 


usuel amount for cold-glueing. In general, only 2.5 to 5 parts of temperer 
une? would be added to 100 parts by vorete of Bruersesse 


The pressing time then declines ca 2 hours to 3 minutes » according 
to the job, the mode of application, and the temperature. Here, also, the 
optimm pressing time, temperature, and amount of temperer for ec suitable 
series of compositions should be determined by preliminary experiment. The 
glue is colored dark-red by warm and hot glueing, which usually occurs only 
after some time. : 


Glueing ee erved Woods © 


“319-3 can be used on. woods that » for example ’ have been preserved with 
aviation E varnish, just @s was shown on a similar 319-J glue layer. For 
applicetion of other preservatives, corresponding ee should be made. 


eher Directions 


‘Hardened glue residue is no longer. usable. It cannot be converted 
again into usable form with a solvent or. other addition. It is best for 
the still fresh glue residue to be removed from the receptacle at the con- 
clusion of the work. Glue residue that has become hard can’ be loosened by 
boiling with oan alkali cleansing agent. : 


An mixture of equal a of water ond methyl or ethyl alcohol serves 
well for hand cleaning. 


Field of Production 
Ie Work Albertstreet, Amoeneburg. 


A. Artifical resins, chiefly used as raw material for the fabrication 
“of varnishes and lecquers; artifical resins for varnishes. 


1. Albertols: Modified phenolic resins; combination of phenolic 
eh resins with natural rosin acid (abietic acid). 
ae : . Chief field of application: fabrication of oil- 
“ varnishes, combination lacquers, callulose lacquers, 
spirit varnishes, printing inks, Ee murees 


2. Alphenates: Mixed ester of phenolic resins; for oil varnishes 
2 and cellulose peoaveres 
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4. Alresen;: 


4, Alnovols: 


De Phenodure: 


6. ‘Durophene: 


Te Alresate; 


8. Alftalats: 


9. Resamine: 


Pure, oil-soluble, phenolic resins; wood-oil-reac- 
tive; pure alkylphenolic resins for varnishes with 
a special resistance against weter, acids, and 
saa G8. 


Pure, spirit-soluble, phenolic resins, for spirit 
varnishes, polishes, aene varnishes, edhesive 
substances. = 
Pure, Spirttssolubi, hardening, phenolic resins; 
binding agent for different purposes, e.g., for 
the production of grinding hice brake linings, 
and carbon brushes. 


Plestified,. thermo-setting phenolic-resins for stov- 
ing varnishes, enamels, electro-insulcating varnishes , 
nitrocellulose lacquers. 


Moaleic acid resins; pele, artifical resins, free 

of phenol, with excellent light and color resistance; 
for oil varnishes and Caliurcse= and combination 
lacquers. . 


Alkyd resins, i.e., mixed esters of dicarbonic acids 
(e.g., phthalic acid) and fatty acids; for air-dry- 


‘ing-and stoving varnishes of every kind, cellulose 
‘lacquers, combination lacquers, enemels, often in 


combination with Albertols and Alresates,. 


Urea resins for varnishes and enemols, possessing 
high heat resistance; combination with alkyd resins 
ond nitrocellulose; binding agent for stoving enan- 
els possessing « high gloss. os 


A brench factory for the types of artifical resins mentioned above 


exists at Schtnebeck/Elbe. 


B. 
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Special products paeee upon artifical resins: 


le Rosin size for. the paper industry, based upon naturel rosin and 


artifical resin; 


Universcl ouxiliary agent for the fabrication of 


writing, packing, and similar papers to make them water- 
‘proof:and to give them mechanical stability and smoothness; 
especially impregnating media for special papers with hign- 
er water resistance. 


2. Glue for wood based upon phenolic resins: 


Glues for wood for the hot and cold process, obtain- 


ing @ special water- heat- and tropical resistance; for the 
production of plywood, hardwood and for glueing purposes 
for aeroplane construction, wooden carriage bodies, boat 
building, furniture industries. 
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Carbon-Black Production at Dortmund-Ruhr 
Deutsche Gasrusswerke G.m.b.H. 


(Average conditions in 1942 for production of 1 kilogram of product) 


Coke-oven gas Anthracene residue 
3.54 cu.m. 
transferred from cars to storage bin 


Heated to 200°-2209C. Melted in steam-heated kettles 

Steam, 2.4 kilos 
Pumped to vertical feed tanks 

Power, 0.71 kw. hr. 
1.55 kg. molten anthracene reside ) 
vaporized by Steam coils. Temp. about 320°C. 


1.43 kg. (92.3%) 0.11 kg. pitch (1.1%) 
hydrocarbon vapor 
Sold to tar plants or 
roofing-felt plants . 


Mixture of hydrocarbon vapors 
and coke-oven gas heated to 
350°C. by gas flames under pipes 
connecting vaporizers with 
carbon-black machines. 


Mixture burned with amoky flame 
under water-cooled rotating 
cylinders (100°C.) in carbon- 
black machines. 


First quality black Second quality black 
removed from cylinder removed from combustion 

by scrapers, conveyed gases by cyclone and woolen 
to bins, 99% pags. Conveyed to bins, 1% 
(usually about 854) (usually about 154) 


Carbon black, 1 kg. 


Figure 8, 
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3. Emisions for textiles based upon artifical resins: 

To impregnate yarns and fabrics, especially made 
of artifical silk, in order to improve firmess when 
weshing; to rendor it wind-proof and resisting against 
putrefaction; further to reduce shrinking of the material. 


C. Moulding powders: 

: Moulding powders are a combination of ‘hardening 
artificel resins and fillers of different kinds. They 
are pressed in: press moulds under the influence of heat 
and pressure to obtain the pressed articles. - 


1. Alberit-Quick-pressing moulding powder, type 1: As- 
: ‘ bestos fiber used as filler; this moulding powder 
enables preparation of eee insulating 
material. 


Qe sb erit-cuidk=pressing moulding powder, type S: Wood 
powder used as filler; this moulding powder is used © 
for the production of articles for deily use and for 
electrical insulating meterial. - 


3. Alberit-Quick-pressing aoaiding powder, type'T: Shav-. 
ings and layers of textiles used as filler; apart from 
insulating properties high mechanical resistance. 


4,.° Alberit-Quick-pressing moulding powder, type Z: Cellu- 
; lose used as filler; high mechanical resistance and in- 
Sulating properties.-: a 


Deutsche Gasrusswerke Gomed.He ) Dortmund 


Two visits were meas to this plont - o@m September ‘aL end November 9 ; 
1945. The persons interviewed were Dir. Bache und Dr. Herrmann. Damage 
to this plant by air raids wes confined principally to the office building. 


Anthracene residue in the form of a coarse powder is stored in large 
bins, fran which it is moved by an overhead crane to melting kettles equipped 
with mechanical stirrers. From the melters it is pumped to feed tanks, fran 
which the molten anthracene residue flows into gas-heated vaporizers, where 
the vepors of the rusidue are canbined with preheated coke-oven gas. The 
mixture of gas and vapors is circulated through pipes heated by gers flames 
to the machines that make the carbon black. In each machine is a rotating, 
water-cooled roller, beneath which is a row of burners for the gas-vapor 
mixture. Incomplete cambustion of the mixture at the burner tips causes 
carbon black to be deposited on the roller. It is removed by a doctor blade 
and conveyed to a storage ond bagging center. The process is shown diagram- 
matically in the accompanying flow ¥ diagram (fig. 8). 
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Peak production at. ‘this seine wos senehed: in 1942, ; ene 90.1 percent 

of its capacity. was used. The quantities of carbon black mede were 13,897 
tons first quality and’ 166 tons secorid quality - total, 14,063 tms. The 
quantities of raw materials used were 49,783,000 cubic “meters coke-oven 
gos, 21,798 tons (metric) of anthracene residue, and 33,614 tons of stean. 
The equivalent quantities per kilogram of carbon black are 3.54 cubic meters 
coke-oven ges, 1.55 kilogrems anthracene residue, and 2.4 kilograms stean. 
Power consumption Was. O.71 kwe hr... per kilogram of carbon black. The yield 
of carbon black is ‘72.5 percent when referred to anthraceno residue actually 

veporized, or it is ‘64.4 porcont of the original anthracene residue used, 
The romainder is pitch residuo (767 percent ) end combustion lose (28 percent). 


Prices ‘paid in’ -ighe for row nateriels were: snthveeans residue, 5.40 
RM per 100 kilograms ; » and -coke-oven gas, 0.015 RM per cubic moter. The 
cost of tho finished carbon black wes 0.75 RM per kilogren. 


‘Anthracene oil can be used satisfactorily et the Dortmund plant but is 
much more expensive (12. 00 RM per 100 kilograms), Naphthalene is a satis- 
factory raw mterial but, in addition to being more expensive (9.00 RM per 
100 kilograms for 76-degree naphthalene and 11.50 RM for hot-pressed), same 
chonges would have to be mede in cquipment and operating procedures ct Dort- 
mand to use naphthalene there. The Kalacheuren plant at Cologne, heving 25 
percent the capacity of -the Dorteusd plant, con use naphthalene end anthra- 
cene residue interchangesbly. 


Plents that produce: ce black By pertiol combustion of anthrecene oil 
are located at Worms, Zonk, and Snes 


The Bottrop-Wolhein errs plant of Ruhr: G.m.b oH. was visited 
on. September 21, 1945.. The persons interviewed were Direktor Dr. Frese and 
Dr. Broche. Mais pane was oe pee ecules eee because of - 2 


Le Its use of a mixture of 70 pereait briquette pitch ond 30 
- percent coal-tar aa as ‘the feed stock for the gaol 
— tion plant. | re 
2. The digestion of coal: in ec oil. fron ‘the ioaocenetian 
process, followed by filtration en cerenic filters to 
2 obtain a coal extract.. 


ve ‘the ica sale aacticn of the. ens extract to obtain a 
high nelting-point picch: suiteble for charging dircetly in- 
to ‘coke | ovens. to ake: Low-ash. coke. for carbon electrodes. 
Also Pac: pestais from Liguia-phase hydrogenstion, (Entschlorauhg) went’ 


to the tar-distilling plent of the same orgonization for distillation to ‘ 
briquette pitch in admixture with coal tar, . 
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The hydrogenation of tho pitch-tar oil nixture, as it was carried out 
at this plent, hes been discussed in detail by C. Cockran.in CIOS Repose 
Item 50, File XXX-104. | 


The coal-extraction and filtration process iso wos discussed by Cock- 
rom in the CIOS report mentioned above and by Lowry and Rose in CIOS Report 
Item 30. Additional information cbout thie type of filter is presented in. 
a separete report by this investigator, covering a visit to Schumeachersche 
Fabrik in Bietingheim where the ceramic filter rings are made. The follow- 
ing description of the filtering operation wes furnished by Dr. Frese: 


_dn a pressure vessel are nounted vertical tubes composed of 

porous stone rings, the so-celled candles or cartridges. The 

' Liquid punpod into this vessel flows around the. outsides of the 
candles. An absolute pressure of 4 to 5 atmospheres is gradually 
applied to the mixture » causing the liquid portion to penetrate 
into the interior of the tubes, from which it is drawn off et the 
bottom, while the solid conponents of the mixture deposit on the 
exterior surfaces of the candles. When the filter cake has grown 
to a certain thickness, the raw product 1s poured hack from the . 
filter cake into the raw-product feed tenks by means of CO,. The 
filter case. is then filled with weshing filtrate, pure filtrate 
or solvent, depending on the state of the product and is forced 

_ through the filter cake into the candle, so that the residual car- 
bon cake’ finally contains only solvent. After emptying the filter 
case, the coke is dried by hot COs. Boneath the filter case is a 
conical funnel sealed by a petented closure. The-latter 1s opened,.. 
and CO, is introduced into the interior of tho candles under an 
absolute pressure of 8 atmospheres. By this means the cakes cre 
pushed off the filter rings. ‘They fall down into the so-cclled 
"protecting gas tank" fron which the escuping CO, 1s conducted in- 
to the open air through pipes terminating on the roof. The lower 
part of the protecting gcs tank is provided with a discharging , 
device which carrics the filter ‘cake into a chain conveyer below.’ 
In the gas-tight conpartment of this conveyer the.residue copl is. 
trensferrea to building. 13a whore. the solvent which it contains 
is ‘olirtinated. : “, 


Each of the ieee filters used for the above-described pepe cae an con- 
sisted of a steel case with cone bottom, inside of which were 27 filter 
tubes or candles. Each candle was made up of 68 porous ceranic rings 
clamped togethor to form a porous tube 2,050 mn. long, 120 mm. O.D., cnd 
80-mm. I.D. (each ring was 20 m,. high). After about 5,000 filtretions of 
15 minutes cach, tho candles were renoved fran the eoever, , ond new rings 
were. cubstituted, for those that had been in use.. 


The piieacea extract wos distilled in a special plant consisting of a 
gas-~-heated pipe still and two: gas~heated batch stills with mechanical .agite- 


tors. The filtered extract wos pumped through the pipe still and two gas- 
heated batch stills with mechanical. agitators. The filtored extract wos _ 
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pumped through the pipe stiil into a batch still, where the vapors were re- 
leased and the distillation was finished. The distillation residue was 
discharged to a continuous irae as cooling Cavers » which transferred 
the cooled pitch into cars. pe EO ce : 


“The distillation of és residue from the, Phe, videiasaons plant 
in combination with coal tar at the tar plant of Mathias ene is a 
cussed oy this Anvesti gator, in.a separate repor’. ; 


fuhrchemie A. Gay Sterkrade-Holten | 


The primary. purpose or a visit te Ruhrchemie A. Ge, ; ‘Sterkrade-Holten ‘ 
on September 19, 1945, was .to find oyt what coal-tar products, if any, were 
used by that company, the investigator having heard that naphthalene had 
been employed in connection va -the Fischer-Tropach: eyathestss 


Director Martin, when Anterrogates’ about thie matter, stated that sane 
naphthalene from tar plants had been, used with olefins from the Fischer- 
Tropsch synthesis in the making of lubricating oils by the aluminum chloride 
process. However, he stated that lubricating oil made from a mixture of 
naphthalene and Fischer-Tropsch olefins was: inferior to that from Fischer- 
Tropsch olefins alone because of. OOESE erm pueneeretrerae ss : 


(Note: At a ‘ater ante: it was. ieetned: that. the: use of sacitisiens in 
lubricating oil in the manner mentioned above was practiced at the Fischer- 
Tropsch plant of Rheinpreussen at Hamberg-Moers instead of at Sterkrade- 
Holten. This has been reported by inveatigators Atwell and Schroeder in 
CIOS Report Item 30, File XXIV-9. According to that report, Fischer-Tropsch 
medium oil, boiling range 250°-350°C., was chlorinate at 80°-100°C. to 20 
to 25. percent chlorine by weight. Five volumes of the chlorinated.oil were 
reacted with two volumes of naphthalene at 70°-100°C. in the presence of 
eight volumes of Fischer-Tropsch benzine and a small amount of ALCLs as 
catalyst. After withdrawal of sludge, neutralization with lime, bleaching, 
filtering, and removal of benzine; the product. was vacuum-distilled to make 
BSpindie oil, turbine oil, and cylinder stock. According to Atwell and 
Schroeder "all products were stated to have a high viscosity index and 
great resistance to oxidation, but tests on, aa eemrtee do not ‘Support 
these claims.") 


In further conversation with Dr. Martin ' ‘he mentioned the use of "yor = 
lauf fettsaure™ (produced at .soap factories fram Fischer-Tropsch paraffins } 
with phthalic anhydride from naphthalene in.the making of ‘alkyd reSins. He 
said that these were the only uses, as far as he knew, for. coal-tar products 
in connection with Fischer-Tropsch products. No use of tar products was 
contemplated in connecticn with the operation of the Oxo process. 


Following the discussion outlined above, a brief visit was paid to the 
Fischer-Tropsch .and Oxo plants. .In ‘the Fischer-Tropsch plant,.the buildings 


were badly damaged or destroyed; but, according to Dr. Martin, at least 50 
percent of the equipment can be used again. The Oxo plant was damaged only 
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slightly. No detailed inspection of the Fischer-Tropsch and Oxo plants was 
made, because they. have been covered by previous anvce LIER bores 


Gasinstitute der. Technische Hochechule, Karlsruhe 


' On December 1, 1945, a brief visit was paid ‘to ‘the Gasinstitute. der 
Technische Hochschule, Karlsruhe, Germany, den Schlacthausstrasse 3, for 
the purpose of determining whether this research institution had carried 
an any iia hiaaaiaas aol work in recent had on coal — or oe derived. 
therefram, ; | 


The persons interviewed were Professor KSerting ‘and ‘Professor Weyrich. 
Professor Bunte, former director of the Gasinstitute and well-ikmown author- 
ity om gas purification,. gas production, etc., died last year. Professor 
Kéerting explained that previously the work of the Gasinstitute was of two | 
types. One phase of its activities was the teaching of gas-.utilization in 
the Technische Hochschule, This department was conducted by Professors 
Bunte end Kéerting, Professor Kterting hopes that this work will be re- 
sumed soon by permission of the Military Government. 


The other department or seeiien of the Gasinstitute » according to 
Professor KSerting, resembled tho American Gas Association. It: dealt with 
research on and tho’ practical testing of. Bas. sand. water and was financed by 
the gas industry. 


The Gasinstitute was housed in a separate building within the. plant 
of the Statische Werks, Karlsruhe Gaswerk, Ost. - This building’ wos almost 
totally dostroyed, but © camplete experimental gas plant consisting of two 
horizontal retorts and all the auxiliary equipment was undamaged. Also, 
the analytical loboratories in the basement were not destroyed. Dr. Kéer- 
ting hopes to be able to use these facilities. for further. research work if 
funds for such work can. be obtained. eter tn a 


 @# @ ee ee Ba 


are occupying a emall roan in the office and Laboratory building of the 
ges plant and are unable to carry on any of their usual activitios. 


When questioned about work. on. tar or. tay. products, neither Professor 
KSerting nor Professor Weyrich could remember heving done anything along 
this line within the last 10 yecrs. oe oe tet Ge 2 ’ 


The Didier Werke inclined chamber ovens at this. gas pine: were visited 


cause they are the subject of final FIAT. Report ‘No. 566. 


Kaiser Wilhelm Institute ii Kohlenforschung, Milheim, Ruhr . 


This research laboratory wos -yisited. on. November. el,. 1945,. ty: i. Pp. 
Stephenson, of North German Coal. Contre) ,. ead Mojor Henri, Winkler. Neither 
the building nor any of the laboratory équipment had bean. damaged during . 
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the wer, ond research ia being resumed, with permission of. the Military. 
Government, on the production of higher paraffins by Fischer-Tropsch synthe- 
sis mothods. The spparatus used for this work was inspected briefly, as 


woll as laboratory fractional: distillation equipment. 


Of particular inter- 


est in the latter connection were the rotating band columns, which were said 
to be highly effective fractionating devices, and, because of low hold-up : 
they were considered to be especially suitable for the distillation of small 


samples, 


A description of this type of column by Hd. Koch, F, Hilberath, and 


F. Weinrotter was published in Die Chemische Fabrik, vol. 14, 1941, page 
387, under the title "Eine Kolonne mit Rotierendem Metallband Zur Fraktionier- 


ten Destillation kleiner Substanzmengon." 


A copy of the article was obtained. 


Dr. Koch, Dr. Peckler , ond Dr. Siegler were naked if any research work 
on coal-ter products . had been done in their institution in recent years or' 


in the laboratories of other research institutions in Germany. . 


‘They were 


of the opinion that little or no work of that kind had been done. outside 
the laboratories of the larger Veen companies and did not know 


how mich had been done there. 


APPENDICES 


‘Quantitios of Crude Tar Patcceaed by Reuia: Tar Distillers 
in 1941, 19 2, and 1943 | 


oe ae _ | | Crude tar process — tons ) 
Tar-distilling company and plant 1941 ize 1943 


Western tar plants 


Gesellschaft rilr Toerverwertung 7 
(2) Duisberg-Meiderich e.sccccseres * 
Alsdorf ee ee ee ee ee o 
(2) ' Rauxel cocecccveccorecvegeseses ): 
(1) Bochum-Gerthe ee cesosecacscossesese 


Rutgerswerke A.G. 
(2) Rauxel . ee eeeccaccccvecsccesssseccsce 
Duisberg ooo rocevevececessessocorce 
Gelsenkirchener Bergwerks A.G. 
(2) Bochim (Carolinenglilck) ccccccccece 
(2) Wanne Eickel (Pluto) eeoesocaseoceocse 
Duisburg-Hemborn (Thyssen) @ervececcoe 
Dortmund (Horder Hittenverein ) baie 


(1) Bergban A.G., “Byald Kinig Ludwig, “Hérted 


(2) Teerdestillation Math Stinnes Essen-Kar- 
nap CCC eee eee ece no saesnccccreconceccs 


Harpener Bergbau A.G., Dortmund 0s a<e0s26000% 
(3) Gebr. Stumm G.m.b.H., Essen-Borbeck .... 
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219,610 


175,234, 


43, 500 


38, 634 | 


4 {260 


18,695 


* 25,888 


22h 623 


) 992, 887 
172,130 ) 115,385 
27,773. 


39 , 872 


473,978 
666 


3 


172,247 
- 61,80) 


3 


113,324 
29,115 
4 352 
8,023 


58 , 668 


39,333 


FT 
4 192 
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ud Crude tar proccssed (metric tons) 
Tar-distilling company end plant | 1941 1942 1943 


(2) Gutehoffnungshiitte Oberhaus en-Sterk- . 
rade aid bie alsin Sw .0.00'5 065 ore 6665 es 0066 72,674 Te; 656 73,556 
Steinkohlenberg w. Rheinpreussen, Homberg 28,914 27,765 2h 593 
(1) Dr. F. Raschig G.m.b.H, Langendréer.'** ‘38,505'° © 38,388'°° 34,833 
Preuss Bergwerks u Hiltten A.G., Barsing- iia BO 
heusen soca ccccecoscsccsccvescosqoce 5,425 5427 4,723 


G. B. Ranke G.m.d.H., Dortmund rrrereres 22895, 5,658 21928 
Totals for western plants oe See eee ee wd 51,03 aL 73,19 Ls By 5 
Northern ter plants 
(2) Hanseatische Teerproducten Fobrik, 


Hamburg Prrer errr ere rere rere re . 31 ,636 32,381 34,995 
(1) Norddeutsche Kohlen u. Cokeswerke , : | : 


Hamburg se cerccvcccccecwescecccece 7,28 6,734 4 007 
Hochofenwerk Lilbeck A.G., Lilbeck cesses 9,776 4 068 
(2) Akt. Ges, Johannes Jeserich, Hamburg= ° oo | 
Eidelstedt Occ ccccsececovececcene 53,5604 3,025 2 , 584 


Stadtwerke Kiel, Kiel ..sssscsscscccccees | as 3,693 4 939 
Totals for northern plants cvevecces “7°59 ,0 9,901 yoed 
Southern ‘tex plants 


Chem. Fabrik Weyl, Mannheim-Waldhof (2). 69 , 447 67 , 353 72,514 
Chem. Fabrik Weyl, Munchen-Pasing ..e..2:s 3 =9=17,302 17,521 19,474 
Dr. F. Raschig G.em.beH. Chem. Fab. Ludwig- : 
shafen (2) Oot eS ae SY ee ee Bee wine eee ene Se 46,595 49,849 47 493 
Teerdestillation Stuttgart G.m.b.H., ee 
. Stuttgart (1) .ccccccccssccecccvccsees 20,7350 18,620 15,140. 
Oberrheinische Olindustrie J. Glaser, : ee : es 


Freiburg TErerrrrrerrrrrrrere rey Serre 6,111 6,557 8,635 
Suddeutsciie Teerindustrie Auge Peters ; a 
Melisch Cece ceerecececcecccsceceasesece 1,910 : 1,712 2,171 
Chem. Fob. Badenia, Phil. Keilmann, Mann~ ne : 
. heim PUETTITITTETITTISTTTT TITS ETT Tee _ 8,020 9 445 9,000 
Chem. Werke Worms Weinsheim Gom.b.H. Worms '° 7,441 7,355 7,412 


4 
Tesrdestillation Nurnberg, Nurnberg ..... 5 ,086 6,994 5 
Totals for southern plants .ececeeee 182 , 642 185,40 LOT , 423 
Saar tar plants j 


Neunkircher Eisenwerk A.G., Neunkircher . 27 , 862 26, 847 27 » 683 
ROchlingsche Eisen u. Stahlwerke, Valk- 

Lingen DOCH OC DEO SFE CLES COOL EDEL OL ODES 38,527 53,1797 46,937 
Halbergerhiitte G.m.b.H., Brebach .see.e.. 15,460 16,440 15,360 
Saargruben A.G., Kok u. Chem. Werke, oaar- 

EM ss cajewecwsws cee saeavinwesis vactien 5,465 7,037 9, 364 
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| . Crude tar processed smetrie tons ) 
Tar-distilling company and Bint ‘ign igh 1945 


Ernst Hugo Sarg & Co., Saarbrucken sessaes 10,579 | gigs “Uh, oko 
Eisen u. Stahlwerk "Carlshutte", Dieden- 
hofen Sc cineasekueaene bacon ieene meena ao 3,128 eee, ee XE : 
Hittenver Westmark G.m.b.H,, Hagendingen.. 11,041 11,913 22,600 © 
Teerdestillation Gaudach, Gaudach oreorece  8,508° (16,579 10;831 ~ 
Schook-Streng Nachf, Kg. Teerwerk, Esch .. | 6°" 2 | 6,541 - 
Totals for Saar piants eooponerocenpe ae 2e, 125,7 ae 6 3; 22° 


Eastern ia ‘planté 


Rutgerswerke A.Ge so Oo 
(2) Erkner (near Berlin) eseccccsecs 58,545 — 59,804 66, 892 
4 Breslau eoopeoresepeseceecpecoses ) yo 492 46,284 46,798 


(4 NLOdOCLAU cocvcccccccccvencsccces i 52,217 47,601 42,943 
(5) Teerag A.G., Wien saupuateseagesenien” 30,325 ~ 31,694 . 28,153 
(5) Borsig Kokswerke A,G., Hindenburg:ss. . 66,591 65,133 59,804 
(5) Schaffgotsch Bergswerks ges. m.D.H., | ee 


GlelwitZ sccccconccncccenecesceser 25,512 "25,909 26,709 
(5) Oberhutten, ver. Qberschles Hiltten- © "| pS 

werke, Gleiwitz SGidieealp waws.ee draws ac 18,916 24,272 28,461 
(5) Kokerei Vereinigung G.m.b.H. Kattowitz 82 ,182 76,634 65,375 
(5) Bergwerksverwaltung Oberschles, Katto- : 

witz Cgscecenospeeoneeoeeeeseoeeeppeoesese Z 36, 547 54435 35,261 


(1) Gewerkschaft Morgenstern, Zwickau ,.. 7,208 7,132 6,536 
(1) D&belner Chem. Fab. Oswald Greiner, = : —_ 
Dobeln PTO FCF OR CH EEHOEOHEOSOSSCOEE . 8,398 ; 8,282 8, 424° 
(1) Chem. u. Teerproducten Fab. Schwieck © ~~ iT ae | 
& Co., Velten id sa IE he i 9820 . 10,550 9, 670° - 
(5) Imbusch Ue Melzer, Waldenburg oe ee . 53 4h, 584" ne : 4,649 ° 4 592 
(5) Kilstriner Teerwerke, Kistrin-Neustadt 2,760 2,620 3,150°. 
(5) Teerindustrie A.G., Danzig Poaccccene ' *" 9,915" 8,415°° 9,550 
(5) Teerwerk Preussen G.m.b. H., Kini gsberg Tee ote Pi Rea 
Totals for eastern plants CORSE PO ES?E : : , ee 
Totals for all plants TEEEYTESEY Yee 2,2 Ol 2 2,e 2 


*) After June 19 1, | a ee A 
(1) Intact. > ei a 
(2) Damaged. 
(4) Destroyed. 
(4) Removed: 
(5) No longer German, 


i ee i 


Ce a ey a ee Se 
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Origins of Crude-Tar Supplies Received by the 


| Principal an CSCS Plants of Germany 
West: 


Gesellschaft fur Teerverwertung: . 
Works Meiderich Almost exclusively from coke 
| ovens of the mines in the Ruhr 
district. Minor parts also fran 
steel works coke ovens. 


Works Rauxel 100 percent from coke ovens of 
the mines in the Rhine-Ruhr area. 


Works Alsdorf 100 percent from coke ovens of 
(4 mines in the Aachen area. 

Works Bochum-Gerthe | Only from coke ovens of Bergbau 

A.G. Lothringen. 
Rutgerswerke : 

Works Rauxel — From coke ovens of mines in the 
Rhine-Ruhr area, 

Works Hochfeld From coke ovens of mines in the 


Rhine-Ruhr areas small parts from 
gas works in the Rhine province. 


Gelsenkirchener Bergwerks AG: 
Works Carolinengllick » Bochum Only from coke ovens of mines be- 
lomging to the concern. 


_ Works Pluto Wilhelm, W-Eickel Do. 
‘Bvela-Kinig Ludwig, Herten Do. 
Gutehoffnungshutte Oberhausen _ Do. 
Gew. ‘Mathias Stinnes, Essen-Karnap Do. 
Rheinpreussen, Homberg : Do. 
Gebr. Stumm, Essen-Borbeck Only from coke ovens of mines be- 


longing to the concern. 


Dr, F. Raschig, Bo-Langendreer Chiefly from coke ovens of the 
mines in the Rhine-Ruhr area; 
smaller quantities also from steel- 
works coke ovens and unimportant 
quantities fram gas works. 
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East: — | a 
Rutgerswerke:) ee 
Works Erkner sf : 


Main source municipal gas works 


'" Berlin; unimportant ee. 


Works Mochbern 


Works Niederau 


*"Teerag" Vienna 


Emmagrube, Kattowitz 


Kokerei-~-Vereinigung, Kattowitz 


Borsig-Kokswerke, Hindenburg 


Oberhutten, Gleiwitz 


' Schaffgotsch, Oderthal 


South; 


1696 


Weyl Mannheizh 


Weyl Pasing 


from gas works of the one 
of Brandenburg. rate 


From coke ovens of the mines in 
lower Silesia; besides this, frm 
municipal gas works of Breslau. 


From the gas works of ¢éity of 
Dresden and cities in the vicinity. 


From the municipal: gas. works, 


Vienna. 


Only fran‘coke ovens belonging to 
the concern. 


From coke ovens of the mines in 
westerm and eastern Silesia. 


Do. 


Only from coke ovens belonging to 
the ccncerm. 


Do. 


Main source coke ovens of mines 
and steelworks in. the Saar ‘area. 
Smaller parts elso fran municipal 
gasworks Mannheim and cities in 
the vicinity. 


From gasworks of city of Munich 


and cities in the vicinity. 


ROchling 'sche Eisen-u. Stahlwerke, 
_Valklingen '- 


Neunkircher Eisenwerk 
Halbergerhitte 2 Brebach 


Seargruben , Saarbrucken 
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Only fram coke ovens of Own ateal- 
works. 


Do. 
-Do. 


From own coke ovens of the mines. 
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South: (cont'd.) 
Dr. F. Raschig, Ludwigshafen From coke ovens of mines and 
steelworks in the Saar area; be-~ 
Sides this, smaller quantities 
from municipal gasworks, Ludwig- 
shafen and cities in the vicinity. 


Teerdestillation Stuttgart From municipal gasworks, city of 
Stuttgart; besides this, smaller 
additional purchases from the Saar 


area. 
North: 
Henseatische Teerprodukten-Fabrik 
Haltermann, Hamburg Main source, municipal gasworks, 

city of Hamburg; smaller quanti- 
ties fran gasworks in the vicin- 
ity and from Bremen steelworks. 
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